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IIITi-tODUCTIOK 
The first extensive scudy of diatoms of the midv/esLera Un..ted States 
•was by Ehrenberg (185^). In the ensuing years only e few cursory studies 
were done until Elmore (192I) completed a comprehensive study of the 
diatoms of Nebraska. In more recent years Starrett and Patrick (1952) 
have investigated the diatom flora of the Des Moines River and Hayek and 
Hulbary demonstrated the occurrence of a number of diatom species 
in Iowa soils. Support from the Division of Water Supply and Pollution 
Control; United States Public Health Service, for a project entitled 
"Ecology of Diatoms in Hardwater Habitats" has provided a stimulus for 
increased interest in the study of diatoms in the Middle West. This 
project was administered by Iowa State University and a number of investi­
gations have been completed: Dodd and Stoerrner (I962); S toe inner (I962, 
1963a; 1963b). Drum (1962, 1963; 196^); Shooe, Stoerrner and Dodd (1963); 
Volker (I963) and Ohl (ca. 196U). Two major phases of this project have 
resulted in doctoral dissertations; an investigation of the diatom flora 
of Lake West Okoboji, Iowa (Stoerrner; 1963b) and the ecology of diatoms 
in the Des Moines River (DruiH; 1964). The third phase of this study,, ar. 
investigation of the diatoms occurring in Iowa farm ponds with consider­
ation of possible effects of diatom populations on the potability of such 
waterS; is the topic of the present dissertation. 
Although few comprehensive works have been published on diatom 
ecology, knowledge of the relationship oetween occurrence of given species 
of diatoms to chemical and physical characteristics of the water has 
developed greatly during the last 25 years. From time to time this 
information has been brought together and published oy such workers as 
Hustedt (1938); Patrick (I9W) and Fjerdlngstad (I950). Jprgensen (1948, 
1950) was the first to make an extensive study of diatom conimiaiitles in 
lakes and ponds. Although the haoitats considered in his Investigation 
are not directly comparable with those of the midwestern United States 
the ecological principles advanced in his studies are of universal 
application. 
The reasons for initiating the present study are these: 
1. In much of southern Iowa underground water sources are either 
inadequate,, independable in quantity or undesirable in quality, 
pond construction In southern Io\-?a has added approximately 
30,000 acres of surface waters to this part of the state (iîunkel. 
1964) and utilization of the waters from these ponds for domestic 
water supply has been Increasing. 
2. Diatoms make up a large part of the algal flora of most natural 
waters and thus exert a notable influence on the waters. 
3. Recently much discussion has centered around the use of diatoms 
as indicators of water that is unsafe for human usage. 
4. The diatom flora of rivers and lakes in Iowa has been investi­
gated, but very little is known about this flora in ponds. 
In a large sense^ this study points toward the need for similar 
investigations with other groups of organisms; to determine the direct 
and indirect influences of the biota of faim ponds on the consumptive use 
of the waters in rural homes; to determine the value of various components 
of the biota in maintenance of a "healthy" pond for recreational purposes; 
to determine the value of various categories of living organisms as indi­
cators of the usability of particular types of water. 
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DESCRIPTION OF SPECIFIC STUDY SITES 
Approximately 25 faim ponds were observed during the preliminary phase 
of this investigation. However, practical considerations made it necessary 
to confine the intensive collecting and physico-chemical analyses to a 
smaller number of installations. 
The results of physical measurements and chemical analyses are summa­
rized in Appendix A. Although these results show that all ponds investi­
gated can be classed as having eutrophic hard waters, there was very little 
evidence of organic pollution. In most instances the landowners sought 
advice and assistance from Department of Agriculture engineers and local 
Soil Conservation Survey offices in order to achieve proper design and 
site locations for the ponds. 
In choosing the ponds to be investigated, many factors were considered: 
size, age, type of watershed, use of pond, distance from Ames, Iowa, type 
of flora etc. Approximately one half of the ponds chosen were from sites 
located on the Wisconsin drift; the remainder were from areas on the 
Kansan till and l8ess of southern Iowa . Table 1 contains pertinent 
descriptive information concerning the thirteen ponds most intensively 
studied. The following comments are general observations. 
The pond on the Fred Kruse farm was the deepest pond studied and was 
the only pond to have summer thermal and chemical stratification (Table 2). 
The unfiltered water from this pond supplies all of the hot water require­
ments in the household. A conventional water heater, located in the house 
basement, was the only disinfection method used. The tenants using this 
water were mildly concerned by the musty odors that were occassionally 
present in the water. 
Table 1. Summarized descriptions of ponds studied during this investigation 
Pond installation 
Hudlehela Jones Carpenter Redding liichols 
Year constructed 1950 1962 1953 1962 1957 
Pond size (acres) 0.5 0.5 1.5 0.25 0.1 
Pond depth (feet) 4 12 15 10 6 
Watershed (acres) 5 k 20 3 ? 
Water use domestic swimming livestock lawn and garden livestock 
watering 
Filtration integral none vertical. integral none 
buried slow sand filter 
collector filter unit' bed 
tile below pond 
Disinfection method none none none none none 
Type of watershed corn, pasture grass poor pasture pasture and pasture 
and building and corn trees 
lots 
Access to livestock yes no no no yes 
Predominant soil 
type of watershed® Grundy silt Snelby loam Shai-psburg and ? Tama silt 
loam Tama silt loam loam 
Location of pond sec. 31, sec. 20, sec. 18, sec. 6, sec. 7, 
Franklin twp.. Franklin t^fp.. Lincoln twp.. Lincoln twp., Palymyra. twp.. 
Clarke County Clarke County Warren County Warren County Warren County 
^Information received from staff members of the Soil Conservation Survey offices of Boone, 
Story, Clarke and Warren Counties. 
Table 1. (continued) 
pond installation 
Williams Ohrt Kruse Blanshan 
Year constructed 1950 ? 1957 1956 
Pond size (acres) 1.0 1.0 5Ô 3.3 
Pond depth (feet) 15 12 4o 17 
Watershed (acres) 10 ? 115 126 
Water use domestic and 
livestock 
fishing and 
livestock 
domestic (hot 
water only) 
livestock 
and fishing 
Filtration integral buried 
collector tile 
none none none 
Disinfection method super-chlorination none heat treatment none 
Type of watershed pasture and trees corn and runoff 
from swine houses 
pasture corn and pasture 
Access to livestock yes yes no no 
Predominant soil 
type of watershed Grundy silt 
loam 
? Nicollet, 
Clarion and 
Webster 
Clarion and 
Webster 
Location of pond sec. 7; White 
Oak tifp 
Warren County 
sec. 2k, 
Palestine twp.. 
Story County 
sec. 16, 
Yell twp., 
Boone County 
sec. 1, Des 
Moines twp., 
Boone County 
Table 1. (continued) 
Pond installation 
Jennett Fawcett Corbii'i Hertz 
Year constructed 1959 19(50 1960 1954 
Pond size (acres) 2.1 .17 1.2 6.0 
Pond depth, iiiaxinuin 
(feet) 17 15 18 25 
Watershed (acres) 138 46 2h 20c 
Water use none none recreation recreation 
Filtration none none • none none 
Disinfection method none none none none 
Type of watershed trees and bluegrass 
pasture 
trees and 
pasture 
pasture pasture and 
corn 
Access to livestock no no no no 
Predominant soil 
t^'pe of watershed Webster and 
Clarion loam 
Webster and 
Clarion loam 
O'Neill fine 
loam 
Webster and 
Clarion 
Location of pond sec. 3Ô, Grant 
twp.; Story 
County 
sec. 30, Ilevadt 
twp.. Story 
County 
; sec. 32, Nevada 
twp., Story 
Coi nty 
sec. 22, Nevada 
tv/p.. Story 
County 
Table 2. Theiïoal and chemical summer stratification in the Kruse pond. 
(Terap. = °Cj others = ppm) v/ater samples acquired June 3> 1964 
Depth in meters 
Surface 1 3 5 7 9 
Temperature C 22 22 19 17 16 lo 
PH 8.9 8.C 8.0 7 .G 7 7.6 
Cxyjen 7.0 7.0 5.5 0.3 0.1 0.2 
Alkalinity 12C' 125 120 130 130 l40' 
Total hardness iHo 140 140 l4o IpO 150 
Chloride ic 10 10 10 10 10 
Iron 0.2 0.2 0.2 0.3 0.5 0.5 
Nitrate 0.2 0.3 0.4 0.5 O.p 0.4 
Nitrite 0.02 0.02 0.02 0.05 0.05 0.04 
Carbon dioxide 0 0 2 16 16 16 
Silicon 0 . -r o.p 0.5 1.5 1.7 2.2 
Sulfate 30 30 30 30 35 35 
Phosphate 0 0 0 0 0.2 0.2 
Turbidity 20 - 30 30 30 70 70 
During the summer of I96U tlie land surrounding the pond on the Harry 
Blanshan fana was cultivated to within a few feet of the pond margin and 
heavy rains significantly raised the turoidity and nitrate levels on 
several occassions. During late summer approximately one third of this 
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poiid was covered with floating mats of llydrodictyon retic;.;gg>ti.ja (L.) 
La^erheija. 
The pond on the Harold Fawcett farm was included on request of tlie 
Story County Soil Conservation Survey office oecatse the owner was quite 
concerned over repeated winter fish kills in the past and the possibility 
that drainage from a dairy barn on a neighboring farm entered the water­
shed. During the first six months of collecting from this pond, it was 
almost barren of plant life of any kind. Later this was the only pond 
with significant amounts of suomergent vascular plants. In the spring 
large areas of Potamogeten pectinatus L. occupied most of the shallow 
areas. In the sunmer months this was largely replaced by Elodea canadensis 
Miclix. 
The Lester Corbin pond was located one mile east of the Fawcett pond. 
Drainage from a small barn, housing six to eight head of cattle, entered 
this pond. The runoff from this pollution source was gradual and passed 
over an excellent grassed pasture. Contamination appeared slight, but 
blue-green algal blooms were a constant summer threat. These were con­
trolled by copper sulfate treatments applied by the owner. 
The Carl Hertz pond was the largest of the ponds selected for this 
study. It received no runoff from barnyards, but a considerable amo.int 
of the drainage basin was in heavily fertilized and cultivated fields. 
The Jennett pond was selected as a pond with most of its watershed 
in pasture and hardwood timber. Because of the gradual slope of the 
bottom it was expected that this pond would have extensive patches of 
submergent and emergent vascular vegetation, but such growths did not 
develop. This pond had the richest plankton flora of all ponds 
investigated. 
Much of the watershed oi' the Richard Ohrt pond was in cultivation or 
occupied by farm buildings. Wastes from numerous swine houses entered 
this pond; which may account for the high phosphate and chloride levels. 
During the summer this pond was about one half covered with mats of Lemna 
minor L. 
The remainder of the study sites were in southern Iowa and were 
characterized by being shallower and more turbid. In general they con­
tained fewer rooted plants than the ponds of central Iowa. 
Water from the pond on the Iowa State Foundation farm, operated by 
William Audleheln, is utilized for all household pui'poses without chemical 
treatment. The water in this pond was very cloudy and turoidity was 
always high as most of its watershed consisted of cultivated land or 
non-vegetated building lots. This was one of the few ponds that was not 
stocked with fish. Bepresentatives from the Clarice County Soil Conserva­
tion Survey office have recommended a new pond site to replace the present 
one. 
The George Carpenter pond was utilized for watering livestock only. 
A discussion of the filtering system of this pond appears in a later 
section. Most of the drainage basin of this pond was in cultivation. 
The Luther Williams pond contrasted with the Carpenter pond in that 
the watershed area was well protected by an excellent bluegrass and tree 
cover. This pond was the only source of water for the farm. 
A small pond on the Alan and Dale Nichols farm was selected as an 
example of a very small hillside pond. Livestock had full access to this 
area and the water was usually&very turbid. This pond had fewer numbers 
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of species and total aquatic life than any pond investigated. The owner 
had stocked this pond with fish, but winterkills had destroyed them. 
The Charles Redding pond was constructed in the fall of 1^62, but 
because of a very small watershed, had not filled at the time of this 
investigation. This area has highly mineralized ground waters and the 
many deep wells are not acceptable from a public health standpoint. 
Shallow wells are safe, but are undependable in times of inadequate rain­
fall. This pond was built to supplement the waters received from a 
shallow well and the water was used only for watering the lawn and garden. 
When the pond was constructed a well and connecting filter bed were placed 
beside the pond in case it became necessary at a later date to utilize 
pond water in the household. 
The Alfred Jones pond on the outskirts of Osceola, Iowa was the only 
pond studied that was not located on a farm. This pond was incorporated 
into this study because of its extensive use by swimmers. The watershed 
area was primarily lawns and vacant lots of urban Osceola. 
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METHODS 
Chemical analyses were carried out on I70 samples of water taken 
from 13 ponds over a period of 15 months. Ivlany other analyses were 
completed on other ponds in preliminai-y investigations but have not been 
incorporated into this paper. In each case samples were analyzed for 
alkalinity, carbon dioxide, chloride, total hardness, iron, nitrate nitro­
gen, nitrite nitrogen, dissolved oxygen, pH, total phosphate, silica, 
sulfate and turbidity. Temperatures were also recorded. Measurements 
of chlorine and hydrogen sulfide were conducted early in the study, but 
were always negative and were scon abandoned. Tests for ammonia nitrogen 
were also attempted, but the results were so inconsistent that these were 
also abandoned. All chemical determinations were conducted using a Hach 
DR (Direct Heading) Engineer's Portable Laboratory (Hach Chemical Company, 
;\mes, Im;a). During the winter months those determinations that would 
be affected by storage (dissolved oxygen, carbon dioxide, iron, pH and 
turbidity) were conducted at the collecting site. The remainder were 
completed upon returning to the laboratory. During the warmer months all 
tests were conducted at the sampling sites. The results of these tests are 
recorded in Appendix A. 
It is regrettable that the chemical analyses were not uniformly 
apportioned among all collecting sites, but the distances and sometimes 
impassable roads in some areas made pond visitations difficult during 
inclement weather. 
A total of k'Jl collections of diatoms were made. Again the distri-
butior of these samples was not equal among all ponds. Collections were 
made of planktoniC; attached ar;d bottom foi-ms. Suspended diatoms were 
collected by means of a No. 25 (200 meshes to the inch) silk bolting cloth 
net or uy settling from one liter of water following addition of Lugol's 
solution. Most planktonic collections during the sujmier months were 
taken close to the shore. In some cases, due to prolific growths of 
vascular plants ; this was not possible and p'j.anktoii tows were made by 
dragging the net while swimming in the pond. When work was done through 
an ice-cover collections were made from the center of the pond. The 
plankton net was lowered almost to tlie bottom and then raised so as to 
acquire a sample representative of a vertical cylinder of water. In two 
ponds stratification of the planktonic diatoras was determined by taking 
samples of water from various depths with a Kemnerer bottle. These samples 
were settled as mentioned above. Counts of diatoms were accomplished with 
a Sedgewick-xiafter cell and Whipple micrometer. 
Attached diatoms were scraped from all available substrata; dock posts, 
driftwood, rocks, filamentous algae and higher plants. In a few ponds, 
stakes covered with burlap were driven into the bottom of the pond. At 
differing time intervals pieces of this burlap were cut off and brought 
into the laboratory and the diatoms removed. This technique was abandoned 
in most cases as the fluctuating water levels left the stakes above the 
water or hidden below the surface. Curious fishermen eventually removed 
most of these and they were not replaced. 
Benthie diatoms were'collected by means of a large plastic basting 
syringe. These collections were all made relatively close to shore and 
none at depths over six feet. 
All collections were examined in the living condition to determine 
if the presence of certain delicate foms would necessitate special process 
ing, and to determine if the diatoms were living and in good condition. 
Taxonomic identifications were made from cleaned diatom frustules 
only. Diatoms are identified according to the sculptured walls thus it 
is necessary to remove the organic matter within, so these markings will 
be visible. This was accomplished by means of the hydrojen peroxide, 
potassium dichromate method of van der Werff (1^53)• The collections were 
decanted and washed 0-8 times with deionized water to remove the oyproducts 
of the oxidation. The cleaned frustules were then spread evenly on a ho. 
1 cover jlass; dried under gentle heat and mounted in Hyrax (:^.l. I.65). 
The frequencies of individual taxa were determined by counting at 
a magnification of 1217 diameters. The magnitude of these counts varied 
from 100 to 9,000 but in the majority of slides 500 frustules were counted. 
The following terms are litilized to denote frequencies: 
dominant = taxa that mude up over 40',0 of the total diatom population 
common = taxa that noade u.p from 10-40); of the total diatom population 
freqent = taxa that ixide up from 1-y^ of the total diatom population 
infrequent = those taxa that appeared in many collections but never 
exceeded Vp of the total diatoms 
rare = only a very few frustules found. 
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OBSERVATIONS AI® DISCUSSION ' 
Ecological Section 
The diatom species encountered during this study are listed in tabular 
form in Appendix B along with notations of their relative frequencies and 
distribution in the farm ponds investigated. Upon examining this list it 
becomes evident that the kinds of species vary considerably from pond to 
pond. However, in ponds of comparable size, depth, substrata, watershed, 
etc. the total number of diatom taxa do not vary appreciably. The Fawcett 
pond (c3o diatom taxa) and the Chrt pond (8>' diatom taxa) both received 
drainage from barnyards and were similar in many other ways, yet of their 
diatom flora they had only 59 taxa (66^ in common). The Blanshan pond 
(134 diatom taxa) and the Hertz pond (137 diatom taxa) had 9^ taxa in 
common (70)0 • Patrick (196I) has pointed out that perhaps the reason for 
this similarity in numbers of taxa of a group of organisms is that there 
is a finite and similar number of habitats and niches available for species 
occupancy and the number of taxa which are available to live in an area 
are greater than the number of niches. In this investigation 260 taxa 
were collected from thirteen localities. Only 13 of these were common to 
all ponds while 62 were found in single localities. In some cases species 
of the latter group were so poorly represented that they approached the 
limits of collectataility, but more commonly they were frequent, in the 
single location. As cited in the systematic portion of this paper, most 
of these species are cosmopolitan and thus, endemism cannot be claimed. 
Also if collections from these ponds had been made more intensively and 
at more frequent intervals during the year a greater overlap of species 
undoubtedly would have been demonstrated. Since the pool of available 
species is larger than the actual number recorded for each pond there 
undoubtedly is competition among the taxa for the available niches. The 
development of techniques for the precise definition of a "niche" environ­
ment would greatly enhance our ability to appraise this type of competition. 
The ponds investigated during this study supported a rich plankton 
flora. Sunmer plankton was composed largely of dinoflagellates and blue-
green algae with the diatoms oeing third in importance. The winter plank­
ton flora was largely diatoraaceous. The occurrence and duration of phyto-
plankton jlooms were noted and are listed in Table 3. 
The predominant diatom plankter was Fragilarla capiicina var. mesolepta. 
This entity was common in most ponds throughout all seasons. As shown in 
Table 3 it developed into blooms in three ponds during the fall and early 
winter of lSo3• Although these jlooms were not repeated in the fall and 
early winter of lyo4, it was the dominant form in many ponds at that time. 
This diatom was usually associated with other planktonic diatoms and 
remained a common plankter throughout blooms of Synedra acus var. radians 
and Asterionella formosa. 
On three occasions the vertical distribution of diatoms was deter-
mj.ned and correlated with temperature^ oxygen and carbon dioxide (Figure 
1). The knowledge of this plankton stratification may be of importance 
in determining the placement of water intake pipes to secure the best 
water for domestic use. Willrich (I961) recommended that to escape 
concentrated algal growth, float suspended water intakes be located in 
the upper 24-28 inches of farm ponds. As evidenced by the stratification 
of the diatom blooms presented in Figure 1 this depth would not be 
Table 3» Seasonal occurrence and duration of phytoplanlcfcon blooms occurring in Iowa farm ponds over 
a seventeen month period from August 1, I9Ô3 thru December 31; 19b4 
Occurrence of bloom 
Organism and 
location 
Aug 
& 
Sep 
Oct 
& 
Nov 
Dec 
& 
Jan 
Feb 
& 
Mar 
Apr 
& 
May 
June 
& 
Jul. 
Aug. 
& 
Sep. 
Oct 
& 
IIov 
Dec 
Anabaena spp. 
Carpenter pond 
Kruse pond 
Ankistrodesmus sp. 
Fawcett pond 
Aphahizomenon flos-aquae 
Corbin pond 
Fawcett pond 
Asterionella formosa 
Jennett pond 
Kruse pond 
Ceratium hirundinella 
Blanshan pond 
Table 3* (continued) 
Occurrence of bloom 
Organism and 
location 
Aug. 
& 
Sep. 
Oct 
& 
Nov 
Dec 
& 
Jan 
Feb Apr 
8; 
î'iay 
June 
& 
Jul. 
Aug Oct 
& 
riov 
Dec 
Mar Sep 
Ceratium hiruiidinella 
(cont'd) 
Carpenter pond 
Corbin pond 
Jermett pond 
Kruse pond 
Williams pond 
Closterium sp. 
Corbin pond 
Coelosphaeriujii sp. 
Nichols pond 
Cyclotella pseudostelligera 
Blanshan pond 
Fawcett pond 
Table 3« (continued) 
Occurrence of bloom 
Organism and 
location 
Aug 
& 
Sep 
Oct 
& 
Nov 
Dec 
& 
Jan 
Feb 
& 
Mar 
ii.pr 
& 
May 
June 
& 
Jul. 
Aug 
& 
Sep 
Oct 
& 
Nov 
Dec 
Dinobryon sp. 
Jennett pond 
Hertz pond 
Eudorina sp. 
Ohrt pond 
Fragilai-ia capucina v. 
mesolepta 
Jennett pond 
Kruse pond 
Ohrt pond 
Gymnodinium sp. 
Kruse pond 
Melosira granulata 
Hertz pond 
Table 3» (continued) 
Occurrence of bloom 
Organism and 
location 
Melosira granulata 
(cont'd) 
Ohrt pond 
Melosira granulata v. 
angustissina 
Aucileheln pond 
Corbin pond 
Microcystis aeruginosa 
Cai-pentei' pond 
Fawcett pond 
Ohrt %)ond 
Stephanodiscus bantzschii 
Fawcett pond 
Blunshan pond 
Synedra acus v. radians 
Kruse pond 
Aug. Oct. Dec. Feo. Apr. June Aug. Oct. Dec. 
& & & & & & & & 
Sep. IIov. Jan. Mar. May Jul. Sep. ITov. 
1. stratification of three species of diatoms in two Iowa farm ponds. 
The thermal, dissolved ox3''{jen and dissolved carbon dioxide changes 
as related to depth nave also been shown. 
top: Stratification of Asterionella formosa on June 30, ISoh (begin­
ning of summer stagnation) in the Fred Kruse pond. This was 
the only pond investigated in which a therraocline became 
established. 
middle: Stratification of Synedra aeus var. radians on January l8, 
I96U; under approximately 30 cm. of ice in the Fred Kruse pond. 
bottom: Vertical distribution of Melosira granulata in the Carl 
Hertz pond on September 30, . This pond is shallow and a 
thermocline does not become established. 
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sufficient to escape high concentrations of Asterionella formosa and 
Melosira granulate, but would be optimal for a low light winter form such 
as Synedra acus var. radians. Stratification of other algae was not deter­
mined in this study, but the planktonic blue-green algae and the dinoflag-
ellate, Ceratium hirundinella, are usually found in the upper layers 
(Ruttner, I963). 
It was noted early in this investigation that different diatom popu­
lations were associated with different substrata. The more common diatom 
populations of three types of substrata are given in Tables 4 and 5-
Ectoproctan colonies of the Jennett and Corbin ponds always were as­
sociated with Gomphonema intricatum var. dichotoma. In the Jennett pond 
Wavicula minima, Navicula minima var. atomoldes, Fragilaria capucina var. 
mesolepta, Stephanodiscus astraea var. minutula and Navicula cryptocephala 
were also commonly found in these colonies. In the Corbin pond other 
diatoms commonly associated with bryozoans were Nitzschia amphibia, 
Gomphonema parvulum, Gomphonema subclavatum var. mexicanum, and Amphora 
veneta. 
In almost all ponds the aerial habitats (spray zones, moist areas of 
dock posts above the water line, inside of vertical overflow tubes etc.) 
were dominated by Achnanthes minutissima, Gomphonema gracile, Fragilaria 
intermedia, Navicula cryptocephala, Nitzschia denticula and Cymbella 
microcephala. 
Diatoms found in the beds of Chara in ponds of Grundy county, Iowa 
were Rhopalodia gibba, Epithemia zebra var. porcellus, Gomphonema 
constrictum, Gomphonema affine, Navicula wittrockii, Cyclotella meneghiniana 
and Cymbella ventricosa. As shown in the systematic portion of this paper 
Table 4. Diatom populations occurring on three different substrata of seven Iowa fami ponds, 
the dominant or very coiirnion fonns are presented 
Only 
Pond Diatoms of the Cladophora 
and Bhizoclonium 
community 
Diatoms of the vascular 
plant community 
Diatoms of the bottom 
community 
Goroin Cocconeis placentula v. 
lineata 
Gomphonema sphaerophorum 
Gomphonema subclavatuiu 
V. mexicanum 
lUiopalodia gibba 
Synedra acus 
/girphora ova lis v. 
libyca 
Cocconeis placentula 
V. lineata 
Fragilaria capucina v. 
mesolepta 
Navicula lanceolata 
Hitzschia palea 
Surirella angusta 
Cocconeis placentula v, 
lineata 
Gyrosigma acuminatum 
riavicula c rypt oc epha la 
I'lavicula lanceolata 
Hitzschia linearis 
Nitzschia palea 
Jennett i\mphora veneta 
Cocconeis pediculus 
Cocconeis placentula v. 
lineata 
Gomphonema subclavatum 
V. mexicanum 
Mitzschia amphibia 
Synedra ulna 
iUïiphora veneta 
Cocconeis placentula v. 
lineata 
Gyrosigma acuminatum 
Hitzschia amphibia 
Hitzschia linearis 
Hitzschia sigmoidea 
Surirella angusta 
Table h. (continued) 
Pond Diatoms of the Cladophora 
and Ehizoclonium 
community 
Ohrt Amphora perpusilla 
Mavicula confervacea 
Hitzschia amphibia 
Rhoicosphenia curvatum 
Fawcett 
Kruse Acbnanthes minutissima 
i^ phipleura pellucida 
Cocconeis pediculus 
Epithemia zebra v. 
porcellus 
Diatoms of the vascular 
plant community 
Diatoms of the bottom 
community 
Cocconeis placentula v. 
euglypta 
Cocconeis placentula v. 
lineata 
Amphora ovalis v. libyca 
Amphora veneta 
Cocconeis placentula v. 
lineata 
Rhopalodia gibba 
Achnanthes minutissima 
Cymbella cistula 
Hitzschia tropica 
Cyclotella menegliiniana 
Gomphonema parvulum 
Mavicula confervacea 
riavicula minima 
Nitzschia palea 
Havicula accomoda 
Havicula lanceolata 
Ilavicula minima 
Hitzschia palea 
Gomphonema constrieturn 
Havicula cryptocephala 
Havicula lanceolata 
Havicula hungarica 
Table 4. (continued) 
Pond Diatoms of the Gladopliora 
and RiiiaocIonium 
communiuL 
Kinase 
(cont'd) Eimotia lunaris 
Goniphonema affine 
Navicula radiosa 
Rhopalodia gibba 
Synedra ulna 
Blansiian Achnanthes minutissim 
i'ïmphora perpusilla 
Amphora veneta 
Cocconeis pediculus 
Fragilaria intermedia 
Gomphonema subclavatujg 
V. mexicanum 
ITitzschia amphibia 
Synedra vauchei'iae v. 
distans 
Diatoms of the vascular 
plant community 
Diatoms of the bottom 
community 
Navicula menisculus 
V. upsaliensis 
Surirella angusta 
m 
Achnanthes minutissima 
Cocconeis pediculus 
Melosira varians 
Rhopalodia gibba 
Anphora perpusilla 
Gomphonema parvulum 
Navicula lanceolata 
Ilavicula menisculus 
V. upsaliensis 
riavicj.la minima v. 
atomoides 
Navicula pseudoatomus 
Ilitzschia hungarica 
Table k. (continued) 
Pond Diatoms of the Gladophora 
and Ehizoclonium 
community 
Diatoms of the vascular 
plant coimiKuiity 
DiatOEis of the bottom 
community 
Hertz Achnanthes minutissima 
jîmphora veneta 
Gomphonenia gracile 
Gomphonema intricati.an 
Goittphonema subclavatum 
V. mexicanuin 
Synedra riunpens v. 
farailiaris 
Achnanthes minutissima 
Cocconeis pedicuius 
Synedra rumpens v. 
familiai-is 
Synedra ulna 
Achnanthes lanceolata 
Cymatopleura cochlea 
Gymatopleura solea 
Gomphonema parvulum 
ITavicula lanceolata 
IJitzschia pa lea 
Synedra vaucheriae 
V. distans 
ro 
Surirella angusta 
\ 
Table 5« Seasonal occurrence of the common and dominant entities making up the diatom population of 
the bottom community in five farm ponds in southern Iowa®. These ponds were characterized 
by being shallow, turbid and containing almost no aquatic vascular plants. (C = common, 
D = dominant) 
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^The seasons as presented here were detei-mined by water temperatures rather than by calendar year 
32°C - 12°C r summerj 11°C - 1°C = fall; ice cover on pond = winter; 1°C - 15°C = spring. 
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most of these diatoms are alkalibiontic or alkaliphilic and this is 
undoubtedly a very important factor accounting for their presence. 
The primary filamentous algae of the farm ponds were Cladophora 
glome rata (L.) Kutz.; Rhozoclonium spp., H^^drodictyon reticulatum (L.) 
Lagerheim; and Spirogyra spp. Of these, only Cladophora glomerata and 
Rhizoclonium spp. consistently supported great populations of diatoms 
(Table !+). In this community, Cocconeis placentula var. lineata, Cocconeis 
pediculus, Achnanthes minutissima and Amphora vergta were usually dominant. 
The large mats of Hydrodictyon reticulatum, which at one time covered much 
of the Blanshan pond, contained almost no diatoms, but in the Jones pond 
these mats were associated with large numbers of Rhopalodia gibba, Synedra 
ulna. Amphora ovalis var. pediculus and Epithemia sorex. Spirogyra was 
notable for having very few diatoms, other than settled planktonic fomis, 
associated with it. 
The dominant epiphytes of submerged vascular plants were Achnanthes 
minutissima, Cocconeis pediculus, Cocconeis placentula var. lineata and 
;\mphora veneta. The large beds of Elodea canadensis in the Fawcett pond 
supported almost pure stands of Cocconeis placentula var. lineata. 
It is of interest to note that very few diatoms occurred on the sub­
merged stems of species of Typha, Carex, Eleocharis, polygonum and 
Saglttaria. 
Since many ponds of southern Iowa were almost barren of vascular 
plants, filamentous algae, rocks, dock posts etc. the primary substratum 
from which diatoms were collected was the mud bottom. As shown in Table 
5, this community was particularly abundant in members of the genera 
IJavicula and Nitzschia. 
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Since the farm ponds of Iowa depend primarily upon rainfall and runoff 
from the surrounding land the chemistry of their waters is conditioned 
primarily by the chemistry of surrounding soils. The ponds of central 
Iowa, for instance, lie in calcarous glacial till of the Wisconsin drift. 
The waters of those investigated did not differ appreciably in dissolved 
minerals. The ponds of southern Iowa, on the other hand, are set in Kansan 
till or loess soils that have been severely leached of many of their min­
eral salts, thus accounting for the fact that many of the ponds in this 
area are less alkaline and do not have the high hardness characteristic 
of the ponds on the Wisconsin drift. This difference may be an important 
factor in accounting for the fact that the southern Iowa ponds had a 
flora different from the central Iowa ponds. 
The chloride concentration in the ponds receiving runoff from barns 
was higher than in other ponds, but this was a difference of only about 
50 ppm which in the opinion of the author would not greatly affect the 
diatom populations. The presence of several brackish water taxa (Nitzschia 
frustulum, N. frustulum var. perminuta, N. sigma, Cyclotella meneghiniana 
etc.) may corroborate the beliefs of Cholnoky (i960) that it is not specif­
ically the chloride ion that determines the distribution of many so called 
halophilic and halobiontic species, but the total osmotic pressures exerted 
by all dissolved minerals. 
An attempt was made to correlate concentrations of dissolved silicon 
(Appendix A) with diatom blooms (Table 3), but direct relationships were 
not clear cut. On six occasions when water was not being circulated by 
wind, chemical analyses of water from different levels of the shallow ponds 
showed the dissolved silicon near the bottom to be two or three times 
higher than near the surface. In these shallower ponds, however, wind 
action normally circulates the entire pond and the silicon concentration 
of the pond becomes uniform due to mixing. 
Willrich (I961) found that nitrate concentrations in pond water, 
particularly in older ponds, is not a health hazard. Most of the ponds 
visited during the course of this study were at least ten years old and 
were well established. Nitrate concentrations rarely surpassed 1 ppm, 
except in the Hertz and Blanshan ponds which had a sizable part of their 
drainage basins in cultivation. After heavy summer rains the nitrate 
concentrations of these two ponds increased 5-6 ppm, but within a period 
of two months this level decreased to less than 1 ppm again. In the 
Blanshan pond, this nitrate increase was followed by a bloom of Ceratium 
hirundinella, but no particular plankton increase was evident in the Hertz 
pond. 
The construction of a pond in sec. 6, Indian Creek twp.. Story County, 
Iowa, was conçleted in the spring of 19Sh, and now has an excellent grass 
watershed. As the pond was filling the nitrate concentrations rose but 
did not surpass 2 ppm. In August a bloom of Melosira granulata var. 
angustissima developed and was maintained for approximately two weeks. 
At the decline of this bloom the nitrate concentration had dropped to 0.2 
ppm. 
The necessity of dissolved oxygen for maintenance of animal populations 
and aerobic biological oxidation of organic matter in aquatic habitats is 
a well established fact. Since diatom populations make up a sizable part 
of the flora during the summer months and are the dominant forms in winter, 
they undoubtedly are one of the most inçortant oxygenators within a pond. 
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Removal of snow from ice cover allowing enough light penetration for algal 
photosynthesis is usually all that is necessary to prevent winter fish kills 
(Moorman, 1964). During the present investigation, in the ponds studied 
the oxygen in the upper levels did not drop below 5 ppm which Welch (1952) 
regards as being necessary for fresh water fish. 
Demands for water are pyramiding because of increased population, 
greater per capita consumption and shifts of population away from urban 
areas. Underground water sources are becoming depleted in many areas and 
in other areas are unacceptable due to excessive bacteria, nitrate concen­
trations or extreme mineralization. Additional demands will have to be 
met by resorting to surface supplies. One of the difficulties met in 
utilizing these surface waters has been the non-palatability of the waters 
due to tastes and odors. 
The presence of diatoms in surface water supplies have commonly been 
blamed for certain taste and odor problems. The International Water 
Supply Congress of 1958 sent out a series of questionnaires to various 
water works officials concerned with taste and odor problems (Sigworth, 
1-957) • Analyses of answers to these questionnaires seem to indicate that 
diatoms were the most common malefactors. The troublesome organisms, list­
ed in order of frequency reported, were species of Asterionella, Synedra, 
Tabellaria, Diatoma, Cyclotella, Melosira, Meridion and Stephanodiscus. 
During this investigation four of these genera were found in bloom 
proportions, but only during an exceeding heavy bloom of Asterionella 
formosa did the family utilizing the water for laundry purposes become 
mildly alarmed by odors. In this case the water was unfiltered and 
untreated. During the duration of this investigation this was the only 
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instance in which a definite bloom of Asterioiiella foiuiosa occurred in a 
pond from which water was utilized in the household. Blooms of Melosira 
jranulata var. angustissima in the Audlehelii pond did not affect the 
palatabilit/ of the water. The taste and odor problem due to diatoms 
could probably be controlled by use of superchlorination-dechlorination 
treatments as recommended by Willrich (1961) and, thus would not impair 
the use of the water in the household. In two instances the pond water 
was being utilized for all household purposes with no treatment other than 
rapid sand filtration. In neither case did the families remember any time 
that a taste or odor problem exis'^ed. 
Clogging of sand filters wa« a problem in two ponds Investigated. 
\ 
In the Carpenter pond (vertical, slow sand filter unit located below the 
pond) this problem had been sunaounted for a time by a yearly replacement 
of the sand in the filter. Eventually the filter was bypassed and the 
•pond water was pumped directly into the reservoir. This water was utilized 
only for livestock watering so it is doubtful if this lack of filtration 
was of any great consequence. In the Audleheln pond the water intake 
passed through an integral buried collector tile. Since this water was 
utilized for human consumption it could not be bypassed safely and it is 
a matter of.possible concern that no additional treatments were used. 
Frequent backwashing of this filter was attempted, but with only moderate 
success. Eventually the tenants had to supplement this water supply by 
purchasing water from a neighboring town. 
Palmer (1959) states that diatoms are by far the most important group 
of filter clogging organisms with the most serious offenders being species 
of Asterionella, Fragilaria, Taoellaria and Synedra. The rigid cell wall 
of diatoms is conroosed principally of silica and is not subject to decom­
position, therefore, even though the diatoms my die off rapidly on the 
surface of the filter, their silica walls remain to plug the pores in the 
sand. With the exception of Tabellaria, which has been rarely encountered 
in Iowa investigations, representatives of the above mentioned genera made 
up a large part of the planktonic communities investigated. 
On October g, 1^64 several samples of the "filter skin" were taken 
from the top few centimeters of the clogged filter in the Carpenter pond. 
Over a million frustules of Synedra aeus and Synedra tenera were estimated 
per square cm. of filter surface. Other diatoms coimon in this layer weie 
Gyclotella meneghiaiana, Cyclotella pseudostelligera, Stephanodiscus 
hantzschii and Hitzschia palea. The total number of diatom frustules 
amounted to over 2 million per sq. cm. This "diatomaceous" layer was 
cemented with a mass of semi-decayed blue-green algae, making it almost 
impervious to water. 
Eventually civilization affects all natural waters and, apart from a 
few springs, all known Iowa waters are more or less influenced by civiliza­
tion. The measurement and the expression of this influence are very 
difficult. Three classes of techniques have commonly been utilized: the 
bacteriological methods, physico-chemical methods and the biological 
methods. 
Bacteriological methods are usually based on two considerations ; l) 
it is usually presumed that the presence of a great number of bacteria in 
the vater capable of breaking down gelatin or agar indicates a large amount 
of organic nutritive substances, thus the more gelatin bacteria present, 
the greater the probability that the vater is polluted and unhygenic; 
2) a determination of the presence of coliform bacteria is usually regarded 
as indicative of the presence of fecal pollution. Kollcwitz (1935) states 
that heavily polluted waters usually contain a bacterial population exceed­
ing 1,000,000 per ml. In mildly polluted zones the number is around 
100,000 per ml; while in the non polluted zones only a few occur (less than 
500 per ml.). In this investigation no bacterial determinations were 
attempted, but numerous bacterial examinations of two of the ponds utilized 
in this study were completed by Willrich (I9ÔI). Ke did not find high 
populations of total bacteria (coliform-like or food spoilage) in either 
the Carpenter or Williams ponds. 
The classification of waters by bacterial counts has been pointed out 
as having many faults. Nowak ( 19^10) found that after standing for four 
days water from lightly polluted sources conmionly had higher bacterial 
counts than heavily polluted waters. He points out that many of the 
pollutants in his investigation were of agricultural or industrial origin. 
The average farm pond receives no human sewage and very little run off from 
barns. The primary source of nitrogenous substances is from fields that 
have had applications of commercial fertilizers. In a few cases the 
fields in the drainage basins were found to have had applications of 
manure. The highest coliform count found by Willrich (I961) was 330 per 
100 ml. during the spring turnover of the Carpenter pond. The fields 
surrounding this pond had been planted in row crops and had had applica­
tions of barnyard manure. Within a period of thirty days after the spring 
turnover the coliform count had fallen to below 10 per ml. 
Liebmann (I962) considered bacteria of value in determining water 
conditions only in the most heavily polluted waters. 
In view of the above it does not seem incontrovertible that the 
heaviest polluted areas necessarily have the highest bacterial populations 
and, thus the bacteriological method alone cannot form an entirely reliable 
basis for estimating the pollution of waters. 
Chemical analyses of natural waters merely give a partial indication 
of the "health" of the water at the time the sample was taken. Patrick 
(19^9) describes a stream polluted to such an extent that practically all 
the plant and animal life had been killed. However, in the chemical anal­
ysis there was little or no indication of pollution. Fjerdingstad (1950) 
also found discrepancies in the use of chemical analyses in estimating 
pollution in the Hiver M^lleaa. Another difficulty in basing investigations 
solely on chemical analyses is that we do not know the concentrations of 
various chemicals which can be tolerated by organisms that are a part of 
a normal biodynamic cycle. 
In the opinion of the author the use of chemical data can give much 
useful information in the analysis of a body of water, but can be used 
only as substantiating evidence in the total evaluation of existing con­
ditions . 
In the past decade more and more emphasis has been placed on the 
examination of the flora and fauna present to evaluate the conditions of 
a body of water. For many years the emphasis of this biological method 
was placed strictly on the presence of certain organisms (indicator 
species). This system was initiated by Kolkwitz and Marsson (I908) and, 
at that time, organisms were classified according to the degree of pollu­
tion in which they were found. Four stages of pollution were recognized 
and defined. These stages, as redefined by Kolkwitz (1935), are: 
1. polysaprobic: zone in which the'bottom is covered by black sludge 
containing ferrous sulphide with hydrogen sulfide being liberated, 
ammonia is not being converted to nitrates and little or no oxygen 
is present. 
2. mesosaprobic; zone in which oxidation begins, biological process­
es commence and in addition a purely chemical oxidation, e.g. the 
conversion of FeS into Feg^OH)^ and sulphates is taking place. 
(The mesosaprobic zone is divided into alpha and beta zones, alpha 
denoting particularly the zone containing amino acids, while beta 
denotes the zone in which further oxidation takes place). 
3. oligosaprobic: zone in which oxidation is nearly completed; 
water is mostly clear and well oxygenated; mud has been oxidized 
and the number of bacteria shows a decrease. 
This system was set up to determine pollution from domestic sources only 
and these pollutants were regarded as being essentially homogeneous chem­
ical compounds which underwent reduction and then oxidation. Self-puri­
fication of the water ultimately occurred with bacteria being held almost 
wholly responsible for the process. Apart from the bacteria, which were 
held to be of utmost importance, lists of algae and animals were presented 
that were characteristic of the various phases of the purification process. 
Those which occurred in the reduction zone were called polysaprobes; those 
in the oxidation zone, mesosaprobes; and those able to survive after the 
oxidation, oligosaprobes. There has been a tendency to equate the term, 
oligosaprobic with the term oligotrophic, beta mesosaprobic with eutrophic 
and alpha mesosaprobic and polysaprobic with saprotrophic; but, since the 
whole saprobic system was set up and defined on the basis of contamination 
by domestic sewage (commonly referring only to organic nitrogenous wastes), 
it does not seem advisable to compare it with the trophic system of 
natural succession. 
Cholnoky (I958) has built up a system of determining changes in 
ecological factors by measuring the changes in diatom associations. He 
utilizes the frequencies of a few species, or genera, and considers, for 
example that a high frequency of individuals within the genus Mtzschia 
(with the exception of a few species) is indicative of a relatively high 
nitrogen content. He carries this supposition further and declares that 
the absence of a high Uitzschia population is indicative of nitrogen poor 
conditions'. Achnanthes minutissima is treated in the same way as an indi­
cator, of o:^ygen rich or poor waters. Patrick (196U) has criticized, this 
method, but states that it may be useful in situations where the pollution 
is due to acidity or sanitary wastes. 
The Kolkwitz-Marsson system has not been without criticism. Hustedt 
(1957) asserts that the indicator organism is of value in determining 
conditions only when they arc relatively abundant, but it is difficult 
to use dominants as indicators because too often these may be only mani­
festations of an irrelevant local situation or related to an annual cycle. 
Ellis (1937) and Fjerdingstad (1950) have pointed out that many of 
the organisms listed as indicator species are in reality very tolerant 
and can live under various conditions. This was quite evident in the 
present study. Nitzschia pa lea and Ilavicula cryptocephala are usually 
regarded as indicators of highly polluted waters. Both of these diatoms 
were found in all ponds of this investigation and were usually common in 
collections from the mud bottom. The character of this mud-water interface 
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has not been sufficiently iuvesti^ated; but it undoubtedly has character­
istics differing from the water in the upper layers. The bottom of the 
ponds in this study were covered with a deep layer of flocculerit detritus 
and silt washed in fron the neighboring farm lands. This interface would 
probably be much richer in nutrients than the upper waters, and have a 
different pll as well as greatly different concentrations of oxygen and 
carbon dioxide. Thus a collection from this region would likely be 
different than those from a imit of floating algae, scrapings from a dock 
post or fron a glass slide suspended near tjie surface. It does not seem 
justifiable to categorise the waters in the upper levels by examining the 
flora of this interface even though some mixing does take place. 
Thieaeinann (193^) and Fjerdingstad (iS'oU) have criticized the 
Kollnvitz-Marsson system iii that it restricts the indicator species to a 
specific zone and, since a large number of the indicator species of 
Kolkwitz's surveys have been found to be very tolerant and, thus may be 
found abundantly in zones ranging from oligosaprobic to polysaprobic (see 
systematic portion of this pa-per), they have proposed a new saprobic 
system based on biocoenotics. The ùiocoenosis is a complex system that 
can be separated into communities of inferior order-associations which 
can be defined by their role in the general cycle (producers, grazers, 
scavengers etc.). Elements of the biocoenosis change at variable rates 
following cycles or irreversible succession and, therefore, it is very 
difficult to determine the overall structure of the community by observing 
a transient member of the community which may, as Hustedt (1957) asserts, 
be only a manifestation of a local situation or related to an annual cycle. 
Thienemann (1939) laid down two basic principles for biocoenotics; 
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l) the more varying the conditions of life are in a place, the ^^reater are 
the number of species present in the community and 2) the further the 
conditions of life in the locality concerned are removed from the condi­
tions that are optimal for a majority of species, the poorer in species 
becomes the biocoenosis-but the remaining species become more numerous in 
individuals and more characteristic of the particular environment. 
Thienemanu (1939) distinguished between three ecological groups of orga­
nisms within each community (biotope) depending on their relationship 
with the community: 
1. coenobiontic species: those species that are characteristic of 
the community and mostly occur in fairly large numbers. 
2. coenophilic species: those species which are indifferent to a 
certain extent and thus may occur in different types of communi­
ties . 
3. coenoxenic species: those species which occur in very small 
numbers and are probably introduced from without. 
Using Thienemann's principles as a basis, Fjerdiugstad (1964) erected a 
Gynecological saprobic system on the basis of the saprobic valencies of 
the dominant organisms to replace the autecological system of Kolkwitz 
and Marsson. He chose the following designations for the individual 
members of the comiuunity: 
1. saprobiontic: species occurring in large numbers only in the 
heavily polluted waters. 
2. saprophilous: organisms occurring generally in polluted water, 
but which may occur also in other communities-!.e. organisms that 
are indifferent to a certain extent. 
k2  
3. saproxenous: organisms occurring generally in biotopes other 
than the polluted ones, but which may survive even in the presence 
of pollution. 
h. saprophobous: organisms that will not survive in polluted waters. 
Hine zones were then set up, each being characterized by particular commu­
nities or bacteria and algae (exclusive of the diatoms which he regards 
as unreliable pollution indicators). 
Patrick (19^9) was the first to actually demonstrate by collections 
from various streams that Thieneman's principles were applicable to aquatic 
environments. Using this tenet as a basis, Patrick, Hohn and Wallace 
(195^) devised a statistical method for determining the pattern of the 
diatom flora and thus determining the "health" of a river. This statis­
tical method was attempted in the Iowa farm ponds, but due to lack of 
other ponds of differing water qualities for comparison no valid conclu­
sions were formulated. It did not seem advisable to make a coE^arison 
of the diatom populations from a pond with that of a river in which a 
greater "species pool" is available. 
Diatoms appear to be very tolerant organisms so their use as indica­
tor organisms in determining zones of pollution does not seem to be 
justified, but as they are a very important component of the pond commu­
nity they cannot be completly ignored in determining the effects of 
outside interferences to the environment. As recent investigators 
(Thienemann, 1939J Fjerdingstad, 1964; Patrick, et 1954) have shown, 
it is the community structure that shov/s the effects of the pollutants 
more than the presence or absence of a few particular species. Methods 
of assaying this change in the pond community, for the purpose of 
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determining the cause of a particular community structure; have as yet to 
be found and must await completion of further investigations so standards 
for comparison will exist. 
Systematic Section 
The most generally accepted system of classifying diatoms is that of 
l-Iustedt (1930a); and this system is used as a basis for organizing this 
section. 
The realm of ecology utilizes many terms that may convey different 
meanings to investigators from differing fields of science. An effort 
has been made to follow the definitions of ecological terms as defined by 
Carpenter (1938) and Reimer (1965) to minimize misinterpretations. 
Division Bacillariophyta 
Class Diatomatae 
Order Centrales 
Suborder Discineae 
Family Coseinodiscaceae 
Subfamily Melosiroideae 
Melosira Agardh 
Melosira granulata (Ehr.) Ralfs 
Kustedt; F.; in Kabenhorst, Bd. Teil 1:248, Fig. 104a-c. 1930» 
Illustration: Van Heurck, H., Synopsis, i)l. Qj. fig. 9-I6. I86O-
1861. 
Verification of identification: Van Heurck Type 7/- 463« 
Distribution and ecology: In respect to pollution this cosmopolitan 
entity could probably be classed as tolerant. Kolkwitz and Marsson (I9O8), 
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Lackey (l94l) and Budde (1930) consider it as an oligotrophia species. 
Kolkwitz (1935) and Fjerdingstad (1950) consider this to be an alpha 
mesosaprohic to beta raesosaprobic species. Hustedt (1939a) states that 
this species can be used only as a guide to determine eutrophication of 
lakes. 
Occurrence: This entity was sparse in most of the collection sites. 
Only in the Hertz and Ohrt ponds did it develop into blooms. In the former, 
three short lived maxima occurred (May, July and September). None of these 
lasted for a period exceeding two weeks. 
Melosira granulate var. angustissima 0. Mull. 
Muller, 0., Hedwigia 38:315, pi. 12, Fig. 28. I899. 
Illustration: Hustedt, P., in Rabenhorst, Bd. 7, Teil 1:250, Fig. 
104 d. 1930. 
Verification of identification: ANSP, G.C. # 6790. 
Distribution and ecology: This variety is usually found with the 
nominate variety and is also considered as an indicator of highly eutrophic 
waters (Hustedt, 1938). 
Occurrence: This entity developed into blooms in the Audleheln and 
Corbin ponds and in both instances these maximum growths occurred in late 
summer. 
Melosira varians Agardh 
Hustedt, F., in Rabenhorst, Bd. Tell 1: 24o, Fig. 100. 1930. 
Illustration: Van Heurck, H., Synopsis, pi. 85, fig. 10-15. 1880-
1881. 
Verification of identification: Van Heurck Type ^  4-59• 
Distribution and ecology: This cosmopolitan species is frequent in 
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all types of water (Foged, 1948b), but Hustedt (1938) states that massive 
development occurs only in polluted waters and thus designates Melosira 
varians as beta mesosaprobic. Fjerdingstad (1964) considers this species 
to be saprophilic. 
Occurrence: This entity was found only in the Blanshan pond and 
never in great numbers. 
Subfamily Coscinodiscoideae 
Cyclotella Kutz. 
Cyclotella meneghiniana KÎitz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien oder Diatomeen, p. 
50, pi. 30, Fig. 68. 1844. 
Illustration: Van Heurck, H., Synopsis, pi. 94, fig. 11. I88O-I881. 
Verification of identification: Van Heurck Type ^  4^8. 
-Distribution and ecology; This cosmopolitan entity is primarily a 
brackish water diatom, but is not uncommon in fresh hard waters although 
blooms are rarely encountered under these conditions (Hustedt, 1951)• 
Budde (1930) found this diatom frequently in oligosaprobic portions of the 
Ruhr. Kolkwitz (1935) and Schroeder (1939) consider it to be mesosaprobic. 
Cholnoky (1958) and Foged (1948a) refer to this entity as being common in 
heavily polluted (beta mesosaprobic) localities. In summary this diatom 
can probably be considered pollution tolerant, halophilic and alkaliphilous. 
Occurrence: This entity was common only in the Ohrt pond. 
Cyclotella pseudostelligera Hust. 
Hustedt, F., Abhandl, Naturwiss. Ver. Bremen 31:581, Fig. 1-2. 1957* 
Verificatioa ol" identification: .uiSP'^; G.C. . 
Distribution and ecology: UrAkuown. 
Occurrence: This entity vas found in all ponds investigated, but 
reached massive development only in the Fawcett and Blanshan ponds in the 
latter part of January. 
Cyclotella stelligera Cleve and Grunoiv in Van Heurck 
Cleve, P. T. and Grunow, A., in Van Heurck, H.; Synopsis, pi. ok, 
fig. 22-27. l83O-l08l. 
Illustration: Hustedt, F.. in Raoenliorst, Bd. 7, Teil:339, Fig. 172. 
193G. 
Verification of identification: Cleve S: Moeller type f 293* 
Distribution and ecology: This cosmopolitan species is usually 
referred to as pH indifferent, but Gholnoky (1958) states it is more com­
mon in alkaline waters. Ilustedt (1957) states that it is generally found 
in biotopes other than polluted ones, but still may thrive even in the 
presence' of pollution. 
Occurrence: This entity was present in most ponds investigated 
during this study, but became common only in the Carpenter pondjluring 
July. 
Stephanodiscus Ehr. 
Stephanodiscus astraea var. minutula (Kutz.) Grun. in Van Heurck 
Grunow, iU, in Van Heurck, PI., Synopsis, pi. 95, fig. 7-8. I88O-I88I. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, pi. 226, 
Fig. 15-17. 
*The initials AlfôP are used throughout this paper and refer to the 
diatom herbarium located at the Academy of Natural Sciences of Philadelphia 
Verification of identification: Van Ileurck Type lo. 
Distribution and ecology: A coimnon planktonic form of cosmopolitan 
distribution most commonly found in standing eutrophic waters (Poged, 
19^8a). 
Occurrence: This was a common fonn in several of the ponds investi­
gated with the growth peak reached during the shimmer months. 
Stephanodiscus hantzschii Grim. 
Grunow, A., in Cleve, P. T. and G runoff; A . ,  Kongl. Sv. Vet. iUiad. 
Hand., Ny Foljd, Y J ,  No. 2:115, pi. 7, Fig- 131. l880. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, pi. 225; 
Fig. 23-29. 
Verification of identification: Van Heurck Type 7^ 259» 
Distribution and ecology: Hustedt (1938) states that this entity 
has been most commonly found in organically polluted waters and, thus 
classified it as beta mesosaprobic, but more recently massive growths of 
this species have been found in oligotrophic alpine lakes (Huber-Pestalozai, 
19^2). Further observations will probably demonstrate that this species 
is saproxenous. 
Occurrence: This species was uncoimnon in the southern Iowa ponds, 
but frequent to common as a winter plahkter in the ponds located on the 
Wisconsin drift. 
Stephanodiscus invisitatus Hohn and Hellei-msn 
Hohn, M. and He Herman, J., Trans. Mer. Micro. Soc. 82:325, pi. 1, 
fig. 7. 1963. 
Verification of identification: AÎJSP, G.C. f 7059^ (Holotype). 
Distribution and ecology: Previously known only from hard water ^ 
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streams in eastern United States (Potomac River and Ridley Creek, Pennsyl­
vania) (Hohn and Ilellerman, 1^63). 
Occurrence: A common diatom in several ponds located in southern 
Iowa, but infrequent in the majority of ponds on the Wisconsin drift. 
Stephanodiscus niagarae Ehr. 
Huber-Pestalozzi, Das Fhytoplankton des Susswassers. Die Binnange-
wiisser, Bd. 16, Teil 2, Half te 2:411, Fi^. 507- 19^2. 
Illustration: Van Heurck, II., Synopsis, pi. 95; fi^. 13-14. 1880-
1881. 
Verification of identification: Van Ileurck Type § 483. 
Distribution and ecology: This species is considered a cold water 
form of north and Central ^Imerica (Kuber-Pestalozzi, 1942). It has also 
been found growing on the moss associated with water falls by Hustedt 
(I93S). It is possible that the growth of this entity is stimulated more 
by the presence of high oxygen tension than by the low temperatures. 
Occurrence: This entity was found as a rare winter form in the Kruse 
pond. 
Order Pennales 
Suborder Araphidineae 
Family Fragilariaceae 
Subfamily Meridionoideae 
• Diatoma De Candolle 
Diatoma "mlgare var. producta Grun. 
Hustedt, in Rabenhorst, Bd. 7, Teil 2:98, Pig. 628 e-f. 1959-
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, pi. 269, 
Fig. 7-10. 
Distribution and ecoloa": Cosmopolitan. Kollcwitz and Marssou (1908) 
and Kollcwitz (1935) refer to this taxon as beta mesosaprobic. Nowak (19^+0) 
states that it is oligosaprobic to polysaprobic. According to Foged 
(1948a) massive growth developed in Vindinge Brook only under conditions 
of high organic pollution, but this entity was absent fron similarly 
polluted portions of Braende Brook. Fjerdingstad (1964) found it gener­
ally present in polluted waters but states it lîiay also occur in other 
biotopes and thus considers it saprophilic. 
Occurrence: This variety was found in only two ponds and in both 
cases was vevy rare and probably should oe considered a coenoxenous entity. 
•3 ub fami ly F ra gi la ri oidea e 
Asterionella Hassa11 
Asterionella foraosa Hassa11 
Hustedt, F.; in Babenhorst, 3d. T, Teil 2:251, Fig. 729- 1959* 
Illustration: Van Heurck, H., Synopsis, p. 154, pi, fig. 19-20. 
1880-1881. 
Verification of identification: Van Heurck Type •;/= 3^. 
Distribution and ecology: A cosmopolitan planktonic fom. Hustedt 
(1956b) and Foged (1948u) consider this taxon as common to all eutropnic 
standing waters, however, Kollcwitz and Marsson (I908) include this species 
in their list of oligosaprobic foiins. Lackey (19^1) agrees that this 
species is commonly found in most waters, but states further that massive 
development occurs only in "clean waters". Jjirgensen (1948) states that 
A. formosa is a very indifferent species. 
Occurrence: This species was found in the majority of ponds of the 
Wisconsin drift. In two ponds blooms developed; in the Jennett pond a 
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single spring bloom occurred, in the Kruse pond maxima occurred in spring 
and fall. 
Fragilaria Lyngbye 
Fragilaria capucina Desm. 
Hustedt, F., in Rabenhorst, Bd. Teil 2:144, Fig. 659a-e. 1959» 
Illustration; Van Heurek, H., Synopsis, pi. 4-5, fig. 2. I88O-I88I. 
Verification of identification; Van Heurck Type # 258. 
Distribution and ecology: A cosmopolitan species found either as a 
littoral or planktonic form of eutrophic standing waters (Hustedt, 1938)» 
Kolkvitz (1935) lists this taxon as beta mesosaprobic. Fjerdingstad (1950) 
found F. capucina growing in waters from oligosaprobic to alpha 
mesosaprobic and Foged (1948a) records it from heavily polluted localities. 
Occurrence; Found only as an infrequent species in the Kruse pond. 
Fragilaria capucina var. mesolepta Rabh. 
Hustedt, F., in Rabenhorst, Bd. J, Teil 2:l45, Fig. 659 h-i. 1959» 
Illustration; Adolph Schmidt's Atlas der Diatomaceenkunde, pi. 298, 
Fig. 15-16. 
Verification of identification; Van Heurck Type f 312. 
Distribution and ecology: Same as nominate variety. 
Occurrence: Of all diatoms observed in this investigation this 
entity was the most prevalent. It was found in all except the very small 
turbid ponds of southern Iowa; becoming a common form at any season, with 
maximum growth most often occurring in the spring or fall. It was found 
as a littoral form throughout the year, but sporadically became a frequent 
to dominant planktonic form. 
51 
Frarjllar.lu construeas var. venter (Ehr. ) Grun. in Van Heurck 
G runoff; A., in Van lleurcky- H., Synopsis, pi. Fi,.^. 21b -24b. 1860-
1831. 
Illustration; Hustedt; F.. in ilabenhorst, Bd. 7, Teil 2:lp3j Fij» 
670 n-rn. 1^ 59. 
Verification of identificatio..: 'Vo.n Heure •: Typo 1^0. 
Distribution and ecolojy: cosmopolitan alkaliphij.ic fresh water 
form fOLind in plankton and littoral environments (liuber-Pestalosai, IS-^S; 
Fojed, 1943a). Kolkwitz and Mursson (190G) consider this entity as 
olicosaprobous. 
Occurrence: This taxon was found in only two localities and in both 
cases should be considered a coenoxenous form. 
Fx-agilaria crotonensis Kit ton 
Hustedt, F., in Pascher, p. IÀ3, Fi:> 658. 193Û. 
Illustration: Adolph Schmidt's A.tlas der Diatoinaceenkunde, pi. 299, 
Fij. 1-8. 
Verification of identification: r.iISP, G.C. 19Go. 
Distribution and ecoloj.y: iiuber-Pestalo32i (1942) states that this 
taxon is an olijotrophic evirythermal organism with maximm development 
usually ocGjTrinj in the sprin:;; or fall, but has oeen found during raid-
summer. Kolî-a-ritz (1935) places this taxon in his beta mesosaprobic list 
out qualifies it with the statement that it may be found under oli^osaprooic 
conditions. 
Occurrence: This taxon became frequent only in the Jones pond di.alnj 
Aujust. 
Frc.o.'-lar:Lu intermedia Grun. in Vuu ileurclc 
Grunow. ^^.. in Van ileui-ck. II., Synopsis, pi. fij. 11. l&80-l83l 
Illustration: ilustedt, in aabenhorst, Bd. "I, Teil 2:152, Fi^. 
666. 1959» 
Distribution and ecology: Hustedt refers to this entity as 
a cosmopolitan and very conmon species found in many diverse types of 
fresh water. 
Occurrence: A common littoral and planktonic entity in the Kruse 
and Blanshan ponds, but infrequent in other ponds of the Wisconsin drift. 
Hot found in the ponds of southern Iowa. 
Fx-a,:jilaria leptostauron (Ehr.) Hust. 
Hustedt, F., in Sabenhorst, 3d. 7, Teil 2:153; Fi^. u6S. 1959* 
Illustration: Van Ileurcl:, IT., Synopsis, pi. fig. 28. I08O-I88I 
Verification of identification; Van Heurck Type yj- 3'^6. 
Distribution and ecology: A cosmopolitan but infrequent form most 
commonly found in bottom mud from stagnant waters (Hustedt, 1959^). 
Occurrence: This taxon was very rare and found only in the Kruse 
pond. 
Synedra Ehr. 
Synedra a eus îciitz. 
Kiitzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, 
p. 68, pi. 15, Fig. 7. 1844. 
Illustration: Van Heurck, H., Synopsis, p. I5I, pi. 39; fig* 4. 
1880-1881. 
Verification of identification: Van Heurck Type § 479* 
Distribution and ecology: A cosmopolitan common entity of standing 
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waters (Hustedt, 1959o). Kolkwitz (1935) considers this species to be 
beta mesosuprobic. 
Occurrence: Found in most %)onds investigated, but became common only 
in the ponds of the Wisconsin drift. 
Synedra aeus var. radians (Kutz.) Hust. 
Hustedt, F.; in Eabenhorst, Bd. J, Teil 2:202, Fig. b93b. 1959» 
Illustration: Van Heurck, H., Synopsis, pi. 39, fig. S. l880-i88l. 
Verification of identification: Van Heurck Ti^pe 220. 
Distribution and ecology: Huber-Pestalozzi (1942) considers this 
variety to be a cosmopolitan, alkaliphilic entity with optimal development 
occurring,at 6-8 C. 
Occurrence: This species became the dominant planktonic form through­
out the winter months in the Kruse pond. A bloom occurred in October and 
remained until April when replaced by a bloom of Asterionella formosa. 
Synedra r>jiroens Kutz. 
Kutzins, F. T., Die Kieselschaligen. Bacillarien oder Diatomeen, 
p. 69, pi. 16, Fig. 6. 1844. 
Illustration: Van Heurck, H., Synopsis, pi. 40, fig. lU. I880-I881. 
Verification of identification: Van Heurck Type ^  295* 
Distribution and ecology: Hustedt (1959h) states that this species 
is cosmopolitan, but in Europe is an infrequent inhabitant of standing and 
flowing waters. This is a common tropical species (Hustedt, 1938). 
Occurrence: This species was observed in several ponds, but was 
never frequent. 
Synedra rumpens vcir. familiar is (Kutz.) Grun. 
Grunow, A., in Van Heurck, H., Synopsis, pi. W, fig. I5-I6. I88O-
1881. 
Illustration: Hustedt, F., in Rabenhorst, Bd. 7, ïeil 2:207, Fig. 
697c. 1559. 
Verification of identification: MSP; Boyer Collection -/f 2-5-19* 
Distribution and ecology: Same as nominate variety. 
Occurrence: This taxon was present in most ponds investigated 
becoming a summer dominant in the Hertz pond. In the Jones pond it was 
a common entity throughout the year. 
Synedra tenera Wm. Smith 
Smith, Wm., Synopsis of the British Diatomaceae, Vol. 2:98. I856. 
Illustration: Van Heurck, H., Synopsis, pi. 39; fig. 12. 188O-I88I. 
Verification of identification: Van Heurck Type ^  U80. 
Distribution and ecology: Hustedt (l959h) considers this species as 
an inhabitant of standing waters in northern or alpine lakes. It was 
previously reported from Iowa by Stoermer (1963b). 
Occurrence: This taxon occurred in only a few ponds. In most cases 
it must be considered as an infrequent species. 
Synedra ulna (Nitzsch) Ehr. 
Hustedt, F., in Rabenhorst, Bd. 7, -Teil 2:691, Fig. 69I a-c. 1959* 
Illustration: Van Heurck, H., Synopsis, pi. 38, fig. 7- I88O-I88I. 
Verification of identification: Van Heurck Type jp 33^. 
Distribution and ecology: Hustedt (1959b) refers to this cosmopolitan 
diatom as being one of the commonest and most widely distributed species 
throughout all fresh water lakes and ditches of the plains; less frequent 
but seldom missing in mountain lakes. Foged (1948a) found this to be a 
common species in the most polluted regions of Vindinge & Braende Brooks. 
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Budde (1930) regarded S. ulna as an oli^osoprdbic form in the Ruhr. 
' 
Occurrence: This entity was well established in most ponds located 
on the Wisconsin drift, but in the smaller ponds of southern Iowa it must 
be considered as au infrequent species. 
Synedra ulna var. oxyrhynchus fo. contracta Hust. 
Hustedt, F., in Pascher, p. 152, Fig. 161. 1930. 
Distribution and ecology: Same as that of the nominate variety. 
Occurrence : a rare taxon and only a very few valves found in the 
Ohrt pond. 
Synedra ulna var. danica (Kutz.) Grun. in Van Heurck 
Grunow, .h., in Van Heurck, H., Synopsis, p. I5I, pi. 38, fig. 14. 
1880-1881. 
Illustration: Molph Schmidt's Atlas der Diatooaceenkunde, pi. 303, 
Fig. 5-8. 
Distribution and ecology: Same as for nominate variety. 
Occurrence: This taxon was found as a common entity only in the 
Hertz pond. It was present but infrequent in other ponds located on the 
Wisconsin drift. 
Synedra vaucheriae Kiitz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
65, PI. 14, Fig. k .  1844. 
Illustration: Van Heurck, H., Synopsis, p. 150, pi. 4o, fig. I9. 
1880-1881. 
Verification of identification: Van Heurck Type f 297-
Distribution and ecology: Cosmopolitan as an "aufwuchs" form in 
fresh waters (Hustedt, 1959%)" 
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Occurrence: This entity was frequently found in the majority of ponds 
located on the Wisconsin drift, but a rare species in the ponds of Southern 
Iowa. 
Synedi'a vaucheriae vur. distans Grun. in Van Keurck 
GrunoW; A.,, in Van ileurck, H., Synopsis, pi. fig. 17» l830-l88l. 
Verification of identification: MSP, G.C. l6$0a. 
Occurrence: This diatom was common in three of the ponds investigated. 
It was never found in the smailler ponds of southern Iowa. 
Suborder Raphidioidineae 
Family Eunotiaceae 
Subfamily Eunotioideae 
Eunotia Ehr. 
Eunotia lunaris (Ehr.) Grun. in Van Heurck 
Grunow, A., in Van Heurck, li., Synopsis, pi. 35; fig. 4-6. I880-I88I. 
Illustration: Hustedt, F., in Babenhorst, Bd, J, Teil 2:302, Fig. 
4-6. 155&. 
Verification of identification: Van Heurck Type f 162. 
Distribution and ecology: Jj^rgensen (1948) found this entity to be 
common in oligotrophic lakes (but not infrequent in eutrophic ponds) at a 
pH range from 4.0 to 9.0 with a "preference" for acid waters. Hustedt 
(1938) refers to E. lunaris as a cosmopolitan species with a "preference" 
for environments rich in huraic acid, but found sparingly in alkaline 
environments. Gholnoky (1955) states that this is the only member of the 
genus Eunotia that is not an acidophile, but is widely distributed in all 
habitats. 
Occurrence: Frequent in the Kruse pond. Usually found as au epiphyte 
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on filamentous green algae. 
Sub order Monoraphidii tea e 
Family Acî:nanthaceae 
Subfamily Cocconeioideae 
CoGconeis Ehr. 
Cocconeis diminuta Pant. 
Hustedt, F.; in Pascher, p. I90, Fig. 2o5• 1930-
Distribution and ecology: A cosmopolitan littoral form of eutrophic 
waters (Hustedt, 1938)» Foged (1948b) found this entity to be a common 
species in bogs and slowly flowing waters. He considers it to be alkali-
biontic and current indifferent. 
Occurrence: Found as an, infrequent species in the plankton of the 
Jones pond. 
Cocconeis pediculus Ehr. 
Gleve, P. T., Kongl. Sv. Vet., Akad. Hand., îly Foljd, 27; No. 3:169-
1895. 
Illustration: Van Heurck, H., Synopsis, p. 30, fig. 28-30. I88O-
1881. 
Verification of identification: Van Heurck Type # 248. 
Distribution and ecology: A cosmopolitan entity of fresh and brackish 
waters reaching massive development only in the latter (Hustedt, 1959^)» 
Hustedt (1957) considers this fom to be saproxenous, but Foged (1948b) 
states that it is common in all situations and is indifferent to pollution. 
Occurrence: This taxon was common to frequent as an epiphyte in 
several of the ponds investigated. It may be of interest that this diatom 
was found very rarely in the very turbid ponds. 
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Cocconeis plaeentula var. euglypta (Ehr.) Gleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Ky Foljd, 2J, Ko. 3:170. 
189$. 
Illustration: Van Heurck, H., Synopsis, pi. 30, fig. 33-3^» I88O-
1881. 
Verification of identification: ANSP, G.C. f 4550a. 
Distribution and ecology: A cosmopolitan, eurytropous, alkaliphilous 
form inhabiting both running and standing waters (liustedt, 1938)• Foged 
(ig^Tb) found this as a common taxon in highly polluted streams. 
Occurrence: Found in the ponds of the Wisconsin drift becoming a 
common entity of the winter and spring diatom flora of the Ohrt pond. 
Cocconeis plaeentula var. lineata (Ehr.) Cleve 
Gleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 27, No. 3:1^9. 
1895. 
Illustration: Van Heurck, H., Synopsis, p. 133, pl- 30, fig. 31-32. 
1880-1881. 
Verification of identification: Van Heurck Type -jf 250. 
Distribution and ecology: A cosmopolitan fresh water diatom of both 
standing and running waters seemingly indifferent to pollution (Hustedt, 
1938). 
Occurrence: This variety was found in almost all ponds investigated, 
becoming very common in the Fawcett pond as an epiphyte on filamentous 
algae or vascular plants. • 
Subfamily Achnanthoideae 
Achnanthes Bory 
Achnanthes rotunda spec. uov. (fig. 2) 
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ValvLL late elliptic^, orevibas apicibus apiculatis; loi-gitudo o.^u, 
latidtudo i|-.5 u. Raphe vulva cum filiform! raphe; proximal raphe apicibus 
remotis striis mar^inulis et rudiatis, circiter 22/lOu in area centrali 
facientibus leniter tenuioribus apicibus; juncta centrali et axiali area 
late lanceolati, fere orbic'.:-.lari. Pseudoraphe val va cLon pseudoraphis late 
lanceolatls circiundstis brevibus striis radiatis. 
Valve broadly elliptical with short apiculate ends; 0 . 5  u loii^; 4.5 u 
wide, aaphe valve with filiform rap]]e; proximal raphe ends distant; 
striae war^inal and radial, about 22 in 10 u at center becoming slightly 
finer at ends; combined central and axial areas broadly lanceolate and 
almost Oi'bic ilar. Pseudoraphe valve with broad lanceolate pseudoraplie 
bordered by short radial striae. 
This species rasenoles A. lacunarun Ilust. in size and general frustule 
outline, but differs from that e.itity I;y having finer striae which are 
marginal on both raphe and pseudoraphe valve. 
Type locality: Small shallow farm pond on the Bill Audleheln farm, 
Sw quarter; sec. 3I; Franklin Twp., Clarke County, Iowa. 
Holotype; Iowa State University Diatom Herbarium, Author's collec­
tion v/ 205, March 3, 1964. 
Distribution: Known only from type locality. 
Occurrence: itere and found only in collections from the mud bottom 
community of the iiudleheln pond. 
Achnanthes exlgua Grun. 
Grunow, A.., in Clave, P. T., and Grunm/, A., Konjl. Sv. Vet. ^ Ikad. 
Hand., Ny Foljd, 1?, No. 2:21. l830. 
Illustration: Van Heurck, H., Synopsis, pi. 27, fiiï- 29-3O. I88O-
6o 
1881. 
Distribution and ecology: lîustedt (IS'SQ) rofors to exiguu as un 
eurythûimoiisJ euryzonous littoral foizi, bi.t most coiunioaly found in 
alkalinous sprin,_;s or Iske oottons. Cnolrioky (I'^'^Q) considers this 
species as oeing adapted to environments of loi; niLrojon. 
Occurrence : Very i-are in Iowa ponds and found only ir. the ilertz 
pond. Probably should be considered as a coenoxenous forra. 
.-ich.ianthes exigua var. heteroval\rata Krasske 
Krasske, G., Botanisches «rchiv 3:1^3, Fig. 9. 1£.23. 
Illustration: Hustedt, P., in ^ .iabenhorst, 3d. ïeil SijO?, Fig. 
832 c-f. 1950. 
Verification of identification: MSP, G.C. 6721a. 
Distribution and ecology: Same as for noEiinate variety. 
Occurrence: Found as a rare fona in the Kruse pond. 
Achnanthes hungarica Grun. 
Grunow, A., in Cleve, P. T. and Grimoif; A.. Konjil. Sv. Vet. iJcad. 
Hand., Ily Foljd, I7. Ho. 2:20. I68O. 
Illustration: Van Heurck, H., Synopsis, pi. 27, fig. 1. I88O-I88I. 
Verification of identification: Van Heurck TjTpe •;/= 196. 
Distribution and ecology: This cosmopolitan species has been described 
by Hustedt (I938) as being oligolalobous, alkaliphilous and common as an 
"aufwuchs" fomi in running or sta.^nant waters. Hustedt (1957) considers 
it as being saproxenous. 
Occurrence: Found only in the Ohrt and Blanshan ponds and its scarci­
ty in i-.hese two locations can probably be considered as evidence that 
this taxon is coenoxenous in Iowa ponds. 
Achnanthes lanceolata (Breb.) Grun, 
Grunowj A.; iu Cleve, P. T. and Gruncav, A., Kongl. Sv. Vet. /-.kad. 
Hand., îîy Foljd, 17, Ht. 2:23. 188O. 
Illustration: Van Heure le. H., Synopsis, p. I3I, pl. 27, fig. 8-11. 
1880-1881. 
Verification of identification: Van Heurck Ty^e f 235* 
Distribution and ecology: Hustedt (1938) refers to this entity as 
cosmopolitan and ubiquitous In most aquatic environments with maximum 
development occurring in alkaline waters. Hustedt (1957) considers this 
taxon as oligosaprobous. 
Occurrence; This taxon vas found as an infrequent entity in almost 
all ponds investigated. 
Achnanthes lanceolata var. dubia Grun. 
Gx'unow, A., in Cleve, p. T. and Grunmf, A., Kongl. Sv. Vet. M:ad. 
Hand., Ny Foljd, 17, Ho. 2:23. I88O. 
Illustration; Van Heuxck, H., Synopsis, p. 132, pi. 27, fig- 12-13. 
1880-1881. 
Distribution and ecology: Same as nominate variety except it is moie 
commonly found in areas of hi^h pollution (poged, 1947b). 
Occurrence: This entity was found occurring in several ponds, but 
became frequent only in the Williams and Jones ponds during the spring 
and fall months. 
Achnanthes lanceolata var. elliptica Cleve 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Bd. 27, No. 3:192. I895. 
Illustration: Hustedt, P., in Habenhorst, Bd. 7, Teil 2:4lO, Fig. 
863 n-o. 1959. 
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Ecology: Same as for nominate variety. 
Occurrence; This taxon was never frequent and since it was found in 
all instances with the nominate variety the possibility exists that the 
specimens found were only small forms of that variety. 
Achnanthes minutissima Kiitz. 
Hustedt; F.; in Rabenhorst, Bd. 7; Teil 2:376, Fig. 820. 1959-
Illustration: Van Heurclc^ li.; Synopsis, p. I3I, pi. 27, fig. 37-38. 
1880-1881. 
This taxon is very polymoi'phic and in the opinion of the author it 
is not possible to distinguish it from the variety . minutissima var. 
/ "• ^ 
cryptocephala, and for this reason I have not separated the two in this 
study. 
Distribution and ecology: Hustedt (1938) considers this entity to be 
one of the most ubiquitous diatoms known and he describes its ecological 
character as eurythennic (up to 37 C), oligohalobous. euryzonous and 
indifferent to pH. Foged (1948a) found this entity to be a common diatom 
in polysaprobic waters, hajever, Cholnoky (1958) considers this taxon as 
being indicative of high oxygen content of the water and thus states that 
it will not be found under extreme saprbbic conditions. 
Occurrence: This taxon was found in all ponds investigated except 
the small turbid Nichols pond. It was a dominant form in many of the 
ponds and was found at all times of the year in many differing communities. 
Aioicosphenia Grun. 
Rhoicosphenla curvata (KÛtz.) Grun. 
Hustedt, F., in Rabenhorst, Bd. 7, Teil 2:430, Fig. 879. 1959* 
Illustration: Van Heurck, H., Synopsis, p. 127, pl* 26, fig. 1-3. 
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l83û-l80l. 
Verification of identification : Von lieurck Type ••/•" 14]. 
Distribution and ecology: Cosmopolitan and comnon. Kollwitz (1935); 
Budde (3.930) and Schroder (1939) refer to this taxou as oeta mesosaprobic. 
Fo^ed (19^1-oa) found it only sparsely in polluted waters. Fjerdingstad 
(1950) states that it is indifferent to pollution and found in waters 
varyinj from ol^josaprobic to alpha mesosaprobic. Krasska (1939%) refers 
to this entity as uoinj an euryhalooe and states that it is found in massive 
jrowths only in brackish waters. 
Occurrence: An infrequent fom in most ponds located cn the Wisconsin 
drift; but jecominj a winter dominant in the Ohrt pond as an epiphyte on 
filanentous aljae and attached ^o rocks^ dockposts etc. 
Sua order B i raphidinea 0 
Family Haviculaceae 
Subfamily Naviculoideae 
I-.iasto.jloia Thwaites 
Mastojloia jrevillei \hn. Smith 
Smith; Synopsis of the British Diatomtceac; Vol. 2: 65. iSpo. 
Illustration: Van lieurck; II.; Synopsis ; p. JC. pi. 4; fi^. 20. 
l3>3O-l80l. 
Verification of identification: Van Heurck Type ^  48. 
Distrioution and ecology: A cosmopolitan taxon found in waters of 
all type s ; but never becoming coiiimon (Hustedt. 1938). 
Occurrence : Only one frustule found and this taxon should oe consid­
ered as a coenoxenous form in Iowa ponds. 
ij4 
Amphipleuru KÛts. 
i'iinphipleuru pell..:.eida (Ehr.) Kutz. 
Kutzln^^ F. T.; Die Kleselschall^en. Bacillar.len Oder Diatonieeu; 
p. 103, pi. 3, 52, pi. 3G, Fij. 04. 1844. 
Illustration; Van Heurck. H._, Siiiopsis. pi. 17,. fi^. l4-l$. l38C-
1081. 
Verification ol' identification: Van Heurck T^npe f 165. 
Distribution and ecology: A cosmopolitan indifferent littoral form 
usually reaching niaxinum development in standing alkaline vaters (Hustedt. 
1938)• Cnolnoky (1958) states thax this organism is olijosaprobic and 
found only in alkaline waters. 
Occurrence; An infrequent entity of the aljae coramunities of the 
Kruse pond growing attached to suoiner^ed posts. A I'are entity in tne 
Blanshan and Hertz ponds. 
Frustulia A^ai-dh 
Frustulia vulgaris (Thvaites) De Toni 
Hustedt; F.; in Pvabennorst,. Bd. 7; Tail 2:730,. Fi^. 327- 1959-
Illustration: Van Heurck; li., Synopsis, p. 112, pi. 17,- fi^. 6. 
1680-1881. 
Verification of identification: Van Heurck Type lo4. 
Distribution and ecology: A cosmopolitan form of standing waters 
Dut also eomoii in springs and slowly flowing brooks (Hustedt, 1938). 
Occurrence: Very few frustules found in Iowa ponds and probably 
should be considered as a coenoxenous species. 
Anomoeoneis Pfitzer 
Anomoenoneis sphaerophora ver. sculpta 0. Mull. 
o5 
Muller, 0., Hedwl^la 38:303. 1U99. 
Illustrât.', on : Keimer, C., Proc. Acad. Bfat. Scl. Phi la. II3, Ho. 
9:192. pl. 1, fi^. 10. 1961. 
Verification of identification: Van Heurck Type -jf 123-
Distrioution and ecology: This variety is most commonly found in 
inland brackish waters (Hustedt, 1959Li) • 
Occurrence: Only one frustu.le of this entity found in a small pond 
in sec. 17, New Albany Twp., Story County, Iowa. 
Stauroneis Ehr. 
Stauroneis anceps Ehr. 
Cleve, P,..T., Kon^l. Sv. Vet. Altad. Hand., Ky Foljd, 26, Ko. 2:14?. 
1894. 
Illustration: Van Heurck. E.. Synopses, p. 66, pi. 4, fig. 4-6. 
1880-1881. 
Verification of identification: Van Heurck Type ^j= 43. 
Distribution and ecology: I-Iustedt (1957) descrioes this species as 
cosmopolitan, indifferent to pH, salt, pollution and most frequently found 
in littoral regions of eutrophic waters. 
Occurrence: Found as an infrequent entity in only one pond in sec. 
31, Fairfield Twp., Grundy County, Io\-;a . 
Stauroneis anceps fo. gracilis Sabh. 
rlustedt, F., in Rabenliorst, Bd. 7; Teil 2:771, Fig. 11200-f. 1959-
Verification of identification: Van Heurck Type ff 4l. 
.Distribution and ecology: Same as for nominate variety. 
Occurrence: A rare form with only a very few friistules found in col­
lections from the mud bottoms of the Williams and Blanshan ponds. 
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Stauroneis obtusa fo. minor Krasske 
Krasske, G., He&wigia 72:105. 1932. 
Distribution and ecology: This form has been previously found only 
in alpine, aerophile locations (Krasske, 0£. cit.). 
Occurrence: This entity was very rare, and probably should be con­
sidered as a coenoxenous'species washing in from the terrestrial environ­
ments . 
Stauroneis phoenicenteron (iTitzsch) Ehr. 
Cleve, p. T.; Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 26, No. 2:148. 
18%4. 
Illustration: Van Heurck, H., Synopsis, p. 8J, pi. k, fig. 2. l880-
l88l. 
Verification of identification: Van Heurck Type $44. 
Distribution and ecology: A cosmopolitan and coinmon species of alka­
line to slightly acid waters (Hustedt, 19$9b). Kollwitz (1935) and Budde 
(1930) refer to this species as beta mesosaprobic. Schroeder (1939) calls 
it a mud alga, but states that it "shuns" strongly polluted waters. 
Fjerdingstad (1950) considers it to be beta mesosaprobic to alpha mesosa­
probic. Jj^rgensen (1948) found this as an infrequent entity in many 
oligotrophia to eutrophic lakes and ponds at hydrogen ion concentrations 
ranging from 5-9' 
.Occurrence: Frequent only in the Blanshan pond. Infrequent in other 
ponds. In almost all instances this entity was found in collections from 
the mud surface of the littoral regions. 
Stauroneis phoenicenteron fo. gracilis (Ehr.) Hust. 
Hustedt, F., in Rabenhorst, 3d. 7, Teil 2, p. 768. 1959* 
6Y 
Distribution and ecology: Suae as tha-c of the nominate variety. 
Occurrence: Found as an infrequent entity in one pond; sec. 31, 
Fairfield twp.^ Grundy county; Iowa. 
Stauroneis siaithii Grun. 
Cleve, p. T., Konjl. Sv. Vet. Akad. Hand.^ Ny Foljd, 25, Ho. 2:150. 
I8y4. 
Illustration: Van Heurck; H._, Synopsis, p. 69, pi. 4, fig. 10. I88O-
1881. 
Distribution and ecology: This entity is a cosmopolitan, alkaliphilic 
and saproxenous species (liustedt, 195?) • 
Occurrence: Found as an infrequent littoral form only in the Blanshan 
pond. 
Gyrosigma Hassa11 
Gyrosijpa acrjainatura (Kutz.) Jiauh. 
Cleve, p. T., ICongl. Sv. Vet. Akad. Hand.; Ny FOljd, 26, iïo. 2:ll4. 
1894. 
Illustration: Van Heurck, H., Synopsis, pi. 21, fi^. 12. I88O-I88I. 
Verification of identification: Van Ileurck Type loi. 
Distrioution and ecology: A coinraon alkalioiontic diatom of stagnant 
and running waters (Foged, ISUoo). J^rjensen (I948) considers this species 
to ue alkali-chilic. Hustedt (1>57) refers to it as cosmopolitan and 
olijosaprooic o .t somewnat indiffex'ent to pollution. 
Occurrence: Found as a littoral foriu in the majority of the ponds 
investigated, but becoming frequent only j.ii the shall™ iu.d bottom ponds 
of southern Iowa. 
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Gyrosigma obtusettm (Sullivant) Boyer 
Boyer, C., Synopsis of North American Diatomaceae, pt. 1, p. 46l. 
1926. 
Verification of identification: ANSP, Boyer collection ^  W-6-20. 
Distribution and ecology: Known only from North America. Ecology 
unknown. 
Occurrence: Found as a rare taxon in two southern Iowa ponds. 
Gyrosigma scalproides (Rabh.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 26, No. 2:118. 
1894. 
Illustration: Van Heurck, H., Synopsis, pi. 21, fig. 1. I880-I88I. 
Verification of identification: ANSP, G.C. f 10575-
Distribution and ecology: Hustedt (1957) refers to this taxon as an 
oligosaprobic entity usually found in flowing waters and thus "without 
hesitation" characterizes it as a rheophil. In the Iowa ponds it was 
frequent in two ponds. In both cases it was an inhabitant of the mud 
bottom near the margin. It is of the opinion of the writer that this 
entity should be classed as a resident of highly oxygenated waters rather 
than as a rheophilic form. 
Occurrence: Very frequent in the Audleheln pond. Found in lesser 
numbers in the Redding pond. 
Caloneis Cleve 
Caloneis bacillum (Grun.) Cleve 
Cleve, P. T., in Tentera, J., Le Diatomiste, Vol. 2:99- I893-I896. 
Illustration: Hustedt, F., in pascher, p. 236, Fig. 360a-b. 1930. 
Distribution and ecology: A cosmopolitan crenophilous ("mineral 
oy 
STirln-j loviii:^") species most cor.inioiily iouiid in alha'i.'.ne v/aters (Fojed, 
l%43b). 
Cccrrrence : This species was present in the majority of ponds,, but 
•..sually infrequent. It was r.iost commonly found as a member of t;ie mud 
bottom cormaunity. 
Cal one is oacill-jn var. f ontinalis C-run. in Van ileurclc 
Grunowj i\., in Van Heurck, H., Synopsis, pi. 12, fig. 33- I88O-I881. 
Illustration: Mayer, k.^ Ber. Bayer. Bot. Ges. sur Erforsch. der 
heinis Flora, Munchen 25:137; pi. 3> Fij. 22. 19^1. 
Verification of identification; .ŒSP, G.C. ii= 4566g. 
Distribution and ecology: Same as for nominate variety, but has a 
greater specificity for alkaline waters (lïustedt, 1938) • 
Occurï-ence : Coomonly found with the nominate variety, but more 
frequent and with a wider distribution. 
Ca lone is bacilluin var. s.bundulata A. Mayer 
Mayer, A., Ber. Bayer. Bot. Ges. zur Erforsch. der heimis Flora, 
Munchen 2):13ô, pl. 3; Fi^. 20. lyUl. 
Distribution and ecology: Unloiown. 
Occurrence: This entity was found in five ponds, but was never 
frequent. 
Caloneis lewisii Patr. 
Patrick, R., Farlowia 2:172, pi. 2, fig. k. 19^5-
Verification of identification: AliSP, G.C. i'f 2018 (Holotype) 
Distribution and ecology: Unknown. 
Occurrence: Frequent in the shallow ponds of southern Iowa, out a 
rare taxon in the ponds located on the Wisconsin drift. 
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Caloneis levisii var. i ni'la ta (Schultze) conib. nov. 
Schultzc; E.J Bull. Torrey Bot. Club l6;101. 1889. 
•This taxon was originally described by Schultze as Caloneis trinodis 
var. inflata. Patrick (19^-5) proposed the name Caloneis lewisii for the 
taxon mis identified as riarlcula trinodis I-7ni. Smith oy Lewis. The specimens 
that Schulze termed Naviculs trinodis var. inflata are very similar to the 
nominate variety of C. lewisii differing only in having equally tri ndulate 
valves with produced ends. 
Occurrence : This taxon appeared in five ponds but was frequent only 
in the Hertz pond. In all cases it was found in collections taken from 
the surface of the mud bottoms of the littoral regions. 
Caloneis schujaanniana (Grun.) Cleve 
Cleve, P. T.; Kon^l. Sv. Vet. Akad. Hand., Ny Foljd, 2u, Ko. 2:53» 
1854. 
Illustration; Hustedt, F., in Pascher, p. 239; Fig. • 1930. 
Verification of identification: ANSP G.C. 25286. 
Distribution and ecology: A cosmopolitan littoral form (Hustedt, 
1938). 
Occurrence: A very rare form in Iowa ponds, and found in only one 
collection from the Williams pond. 
Caloneis schumanniana var. oiconstricta (Grun.) Reichelt 
Hustedt; F., in Pascher, p. Fig. 370. 1930. 
Verification of identification: AHSP, Boyer collection A-6-I6. 
Distribution and ecology: This taxon is considered a cosmopolitan 
form of standing alkaline waters (Foged, 1948b). 
Occurrence: This entity was frequent in collections taken from the 
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surface of the mud near the ciarjins in the southern Iowa ponds. 
Caloneis silicula (Ehr.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand.. Ny Foljd, 2b, No. 2:51. 
1854. 
Illustration: Van Heurck,. II., Synopsis, p. 103, pi. 12, fi^. I8. 
1880-1881. 
Verification of identification: ANSP, G.G. -y 67^7^• 
Distribution and ecology: Cosmopolitan. J^rgensen (1^48) refers to 
this diatom as alkaliphilic and indifferent to current. According to 
Hustedt (1938) it is most comonly a littoral form from stagnant waters. 
0strup (1910) indicates its presence in fresh and brackish waters. 
Occurrence : Found infrequently or rarely as an inhabitant of the 
mud' octtoms near the margins of several ponds. 
Cal one is silicula var. tr-^ncatula (Grun.) Cleve 
Cleve, p. T., Kongl. Sv. Vet. /ilcad. Hand., îJy Foljd, 26, No. 2:52. 
1894. 
Illustration: Hustedt, F., in pascher, p. 238, Fig. 3^3-304. 1930. 
Distribution and ecology: Foged (1948D) states that the ecology of 
this variety is like that of the nominate variety, but J^rgensen (1948) 
found this variety to be a commoner form in ponds. 
Occurrence: An infreqv.ent entity found as a mud aottom form in a 
few ponds. 
Neidium Pfitzer 
NeidivJi affine (Ehr.) pfitz. 
leimer, C., Proc. Acad. Nat. Sci. Phila., 111:7, pi. 1, fig. 1. J-959' 
Distribution and ecology: This species is a cosmopolitan littoral 
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entity but never conraoa (Hustedt; I'^SS) • 
Occurrence: This entity was found as an ;i.nfreq':ent fon;i in bottom, 
collections from two ponds of southern lowc. 
Heidiuia affine fo. minor . Liayer. 
I-iayer, Ber. iiaturw. Ver. Hej^nsburj 1?pi. 1, Fi^. 1-3. 1^24. 
Tteimer (19i)9) placed this fom in syiionomy with I'leidimi affine var. 
affine, but in this study none of the frastules found surpassed tlje minirauja 
size ran^e of 3 r wide to 2'^ long established for the nominate variety 
and it is believed that tjie form of A. Maiyer should be retained. 
Occurrence: This entity was an infrequent bottom form of the Audleheln 
pond. 
ileidiura affine var. amphirhj^Tichus (Ehr.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand.; Ny Pbljd, 26, No. 2:68. 
iByk. 
Illustration: Reimer, C.. Proc. Acad. Hat. Sci. phila. 111:9^ pi. 1, 
fig. 2. 1%55. 
Verification of identification: ANSP; G.C. ir . 
Distrioution and ecology: cosmopolitan littoral form most comrnonly 
found in standing faintly alkaline water (Fo^'ed, 1043b). lîustedt (1957) 
considers this entity to oe oligosaprobic. 
Occurrence : Although this variety was infrequent in the ponds of 
southern Iowa and rare in the ponds of the Wisconsin drift it was the 
commonest member of the genus found in lo^/a ponds. 
Heidium affine var. elegans A. Mayer 
Mayer; A., 3er. Ilaturw. Ver. ^ egensburg 17:55; pi' 1; Fig' 15' 1^24. 
Verification of identification: MSP, G.C. IIC76 (material 
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collected ùy Weinzierl In Bavaria). 
Distribution and ecology: Pi-eviously Jaiovm only from so-ithei-n Gennany 
(Mayer, 192*+). 
OcGiirrence : An infreq-.ent inhabitant of the mud bottoms of foi.r 
ponds. 
Neidium bisulcatum (Lagerst.) Cleve 
C l e v e P .  T . ,  K o n ^ l .  S v .  V e t .  - . k a d .  H a n d . ,  IT y  F o l j d ,  26, iïo. 2:68. 
1894. 
Illustration: Ilustedt, F., in Pascher, -p. 2^2, Fig. 37'!-« 1930. 
Verification of identification: MiSP, G.C. 2234. 
Distribution and ecology: A cosmopolitan littoral form indifferent 
to pH and alkalinity (J^rgensen, 1948). 
Occurrence: Very rare. Found in only one collection from the Jennett 
pond. 
Neidium iridis var. arapliata (Ehr.) Cleve 
Cleve, P. 'T., Kongl. Sv. Vet. Akad. Hand., ITy Fî51jd, 2b, Ho. 2:69. 
1894. 
Illustration: Hustedt, F., in Pascher, p. 24$, Fi^. 38l« 1930. 
Distribution and ecology: Hustedt (1957) Taakes reference to this 
variety as a cosmopolitan littoral form of alkaline waters and considers 
it to be oligosaprobic. 
Occurrence; An.infrequent species of four ponds. More commonly 
found in the ponds of the Wisconsin drift. 
Heidiurn iridis var. intercedens A. Mayer 
îfeyer, A., Ber. Haturrf. Ver. Begensburg 1?Fig. I8-I9. 1924. 
Verification of identification: AHSP, G.C. IIO76 (material 
7'+ 
collected in Bavaria by V/einzierl). 
Distribution and ecology: Previously known only frora ox-bŒ7 lakes 
of the Donau and Isurl rivers in Bavaria (Mayer, 1924). 
Occurrence: Frequent in bottom collections from the Jennett pond. 
Infrequent in other ponds. 
ITavicula Bory 
Ifavicula abiskoensis Hust. 
Hustedt, p.; Arch. f. Hydrobiol. 39:118, Fig. 3^. 1942. 
Distribution and ecology: Unknovra. 
Occurrence: This species was found in only two localities; the 
Jennett pond and a smll pond in sec. 31, Fairfield tvrp., Grundy County, 
Iowa and was a rare entity in both localities. 
îJavicula accoHoda Hust. 
Hustedt, F., Arch. f. lîydrooiol. 43:446, pi. 39, Fig. 17-lo. 1950. 
Verification of identification: ^UISP, G.C. 8029. 
Distribution and ecology: J^rgensen (1952) found this species only 
in polluted waters and states that "Havicula accomoda was only found when 
the pollution was so distinct that the total fauna and flora was dominated 
by alpha inesosaprobic species". Hustedt (l$bl) refers to this entity as 
an alkaliphilic, euryoxybiontic form. Fjerdingstad (1964) considers it 
to be most commonly found in polluted situations, but states that it is 
indifferent within certain limits and may also be present in other 
communities. 
Occurrence: This taxon was found in almost all ponds investigated, 
but became common only in the Audleheln pond. It was found primarily in 
collections from the mud bottom ponds, but commonly became a facultative 
7; 
plankter. 
Mavicula agrestis Hust. 
Hustedt, F.; Arch. i'. li^'-drobiol.^ Suppl. Bd. 1$:24o; pi. 20, Fig. 
21-22. 1938. 
Distribution and ecology: Unlaiomi. 
Occurrence: Common to dominant in several of the shallower and more 
turbid ponds in southern Iowa. All collections containing this entity 
were from the mud surface of the littoral areas of the ponds. 
Kavlcula atomus (Kutz.) Grun. 
Clevc, P. T.J Kongl. 3v. Vet. Akad. Hand., Ny Foljd, 27, No. j:4. 
IO94. 
Illustration: Van Heurclc, II., Synopsis, pi. l4, fig. 24-2$. I80O-
1861. 
Distribution and ecology: A cosmopolitan aquatic and soil diatom 
(Kustedt, 1962). 
Occurrence : Found near the margins of most ponds and possibly had 
washed in from terrestrial environments. 
ilavicula carniolensis Must. 
Ilustedt, F., Arch. f. Hydrobiol. UO:925, PI. 4l, Fig. lb. 19^5 • 
Distribution and ecology: Unlcnown. 
Occurrence: An infrequent entity in many of the ponds investigated. 
Kavicula cincta (Ehr.) Ralfs 
ilustedt, F., in Pascher, p. 298, Fig. $10. 1930. 
Illustration: Van Heurck, II., Synopsis, p. 82, pi. 7, fig. 13-l4. 
lG8o-l38l. 
Verification of identification: Van Heurek Type 82. 
To 
Distribution and ecolo,;jy: This entity is usually considered to be a 
halophilC; but has also comaonly been reported iron fresh waters of alka­
line nature (hustedt. l^^'SS) • 
Occurrence: very ri.re species in Iowa ponds and io'..ind in only one 
collection. 
Ilavicula cincta var. heuileri Grun. 
Grunow. a., in Van Heurck; h., Synopsis, p. 82, pi. 7; i'ij. 12, 1$. 
I8o0-l83l. 
Verification of identification: -.UISP, G.C. j>0. 
Distribution and ecolojy: .• cosmopolitan form most conmonly found 
in fresh to slightly brackish waters (pojed, l>- rOb) .  
Occurrence: Sinjle specimens found in four different ponds. 
havicula citriis Ki'asske 
Krasshe, G., Botanisches .\rchiv 3;11>; Fi,' . 14. 1^23-
Illustration: hdolph Schmidt's Atlas der Diatoniaceenkunde, pi. 392; 
Fi^. 3G-3&• 
Verification of identification: .JISP, G.C. o0p2. 
Distribution and ecology: Unknown. 
Occurrence: This taxon was best represented in the shallow turbid 
ponds of southern Iowa. 
Ilavicula confervacea (Ktltz.) Grun. in Van Ileurck 
Grunow, , in Van Ileurck, 11., Synopsis, pi. l4, fig. 36. I880-I88I. 
Description: Cleve, P. T., Kon^l. 3v. Vet. Akad. Hand., Ily Poljd, 
26, No. 2:133- IO94. 
Verification of identification: /J^ISP, G.C. o723a. 
Distribution and ecology: Hustedt (1962) considers this cosmopolitan 
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tuxon us beinj pH indifferent; eiiryoxyoiontic und states that it reaches 
imxiinimi growth in mildly polluted waters. Cholnoky (1^58) refers to this 
species as a succession form and considers its presence as a sign of alpha 
mesosapro'jic conditions. 
Occurrence: Found as a common early spring diatom in the Ohrt pond. 
Navicula contenta fo. biceps (Arnott) Grun. 
Grunow; A.; in Van Heurck, PI.; Synopsis, pi. 14; fig. 31b. I8SO-I88I. 
Illustration: Hustedt; F.. in Adolph Schmidt's Atlas der Diatom-
aceenkunde; PI. WS, Fig. 16-I7. 
Verification of identification; MTSP G.C. 463a. 
Distribution and ecology: A cosmopolitan aerophile most commonly 
found at margins of neutral or alkaline streams and rivers (Hustedt, 1938)» 
Occurrence: Found as a rare form in two collections of bottom 
detritus from the Corbin pond. 
Navicula cryptocephala Kuts. 
Kutzing; F. T.; Die Xieselschaligen. Bacillarien Oder Diatomeen, p. 
95; PI. 3, Fig. 20, 26. 1844. 
Illustration: Van Heurck, H., Synopsis, pi. 8, fig. 1, 5» 188O-I80I. 
Verification of identification: Van Heurck Type 53• 
Distribution and ecology: Cosmopolitan. Foged (1947b) found this 
entity as a second dominant in highly polluted waters. In a later investi­
gation (1948a) he found it frequent in a polysaprobic zone. Fjerdingstad 
(1954) characterizes this organism as saprophilic and states that it 
occurs most frequently in polluted waters; out is indifferent within 
certain limits and may also be present in other communities. 
Occurrence: This organism was one of the commonest diatoms found in 
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Iowa farm ponds. In the Nichols pond it became a dominant form in the 
^spring and was common to frequent in almost all ponds investigated. 
Havicula cryptocephala var. intermedia Grun. 
Grunow, i\., in Van Heurck, H.; Synopsis, p. 84, pi. 8, fig. 10. l88o-
l88l. 
Illustration: Kustedt, F., in Pascher, p. 295^ 1930. 
Distribution and ecology: Cosmopolitan. J^rgensen (I9H8) found this 
entity to be comraon in many eutrophic laizes and ponds, but most frequent 
in the surf zone of large alkaline lakes. Stoermer (19630) states that 
this was one of the most common diatoms of Lake West Okoboji, Iowa. 
Occurrence: Less frequent than the nominate variety and found as a 
frequent form only in the Kruse pond, but never becoming common. 
Havicula cryptocephala var. veneta (Kutz.) 3abh. 
Van Heurck, H., Synopsis, p. 85, pi. 8, fig. 3-4. I88O-I88I. 
Distribution and ecology: A cosmopolitan taxon, but reaches massive 
development only in brackish waters (ïïustedt, I938). 
Occurrence: Found in several ponds, but in each case this taxon was 
represented by only a few individuals. 
Havicula cuspidata Kutz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
Sk, PI. 3; Fig. 2k. 1844. 
Illustration: Van Heurck; 11., Synopsis, p. 100, pi. 12, fig. 4. 
1880-1881. 
Verification of identification: ANSF, G.C. 93» 
Distribution and ecology: Hustedt (1938) considers this to be a 
cosmopolitan taxon indifferent to most conditions, out most commonly found 
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in littoral regions of alkaline waters. Foged (1^4cb) found it as a 
frequent occupant of polysaprobic waters. 
Occurrence: This entity was found in bottom collections from all 
ponds investigated. 
Ifevicula cuspidata var. umoisua (Elir.) Cleve 
Cleve, p. T.; Kongl. Sv. Vet. /Jcad. Hand.; Hy Foljd, 26, lio. 2:110. 
1894. 
Illustration: Hustedt, F., in Rabenhorst, Bd. 7; Teil 3:62; Fig. 
1206b. 1961. 
Verification of identification: AKSP, II. L. Smith collection 509. 
Distribution and ecolog:/: Same as for nominate variety (Hustedt, 
1938). 
Occurrence: With the exception of the Kruse pond this, taxon was 
found in bottom collections from all ponds. 
ilaviculci deeussis 0str. 
jSstrup; EDanske Diatomee, p. 77, pi. 2. fig. 50. I&IO. 
• viK-
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. -'iCl, 
Fig. 12-13. 
Verification of identification: /ùiSP, G.C. 53'i-o. 
Distribution and ecology: Unkno^vn. 
Occurrence: Found only in the Kruse pond as a littoral mud inhabiting 
entity. 
Navicula dicephala (Ehr.) Ura. Smith 
Ilustedt. F. ; in Pascher, p. 302, Fig. 526. I930. 
Illustration: Van Keurck, H-, Synopsis, pi. 8, fig. 33. l380-l88l. 
Verification of identification: Van Jleurck Type 3^3» 
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Distribution and ecology: A cosnoTjolitan form found in alkaline 
waters (ilustedt, 1^38). 
Occurrence; Found only in the ponds of the Wisconsin drift. Fre­
quent only in the Kruse and Bianshan ponds. 
Navicula doddii spec, nov. (fig. 7 )  
Valva lineari parvis apicibus apiculatis et niar/jinibus triundulatis; 
longitudo 25-30 -I, latitudo 7 uj striis tenuiter punctuatis, in media 
parte semper fere alterne lon^is et brevious quamquam i.aec proprietas est 
non con^;ruens, radialibus facientibus fere parallelis ad apices, striis 
radiatis conspicientibus olDscure incurvis cum latere concave ad median 
partem valvae_, 16-I8/IO u in media parte et 20-22 ad apices; area central 
rectanijulari; raphe filiformi. 
Valve linear vith small apicv.late ends and triundulate margins; 
length 25-30 U; width 7 u; striae finely punctate, in the center usually 
alternately long and short although this feature is not consistent, radia 
becoming almost parallel at ends, radial striae appearing faintly curved 
with the cozicave side towards the center of the valve, I0-I8 in 10 u at 
center and 20-22 in 10 u at the ends; central area rectangular; raphe 
filiform. The growth habit of this diatom is peculiar in that it groiis 
in short filaments with th.e girdle bands appressed. Upon cleaning the 
frustules separate. 
This species most closely resembles Kaviciila kincaidii Sovereign 
except for the somewhat finer striae and the triundulate margins. 
Tyiie locality: Small, turbid shallov/ farm pond in sec. 31, Franklin 
twp., Clarke County, Iowa. 
Holotype; Iowa State University Diatom Ilerbariuan, Ames, Iowa, 
Si 
Author's collection -jj- 206, c jllected by Lloyd E. Ohl, March 3, 196^1-. 
Distribution: lOiovn only from two pond locations in southern Iowa 
Navicula fossalis Krasske 
Krasske, G., Botanisches Archiv 27:35'i-.' Fig* 10. 1929• 
Distribution and ecology: A cosmopolitan aerophile often found in 
shallow waters (Hustedt. I962). 
, Occurrence: This entity was a rare entity in the Audleheln and 
Redding ponds. 
Navicula frugalis Hust. 
Eustedt, F.; Abh. liatuiv. Ver. Bremen 3^'-:275; Fig. 21-25» 1957' 
Distribution and ecology: Previously known only from type locality 
(Northwest Gei-many) as an oligohalobe plankter and littoral entity from 
the VJeser river near Bremen (Hustedt, 1957)* 
Occurrence: This entity was found only in the Audleheln pond as a 
rare species. 
Navicula germainii Wallace 
Wallace, J., Notulae Naturae 331:3, pi. 2 figs. 1 a-c. I960. 
Verification of identification: ANSP, G.C. yj- 42397a (Holotype). 
Distribution and ecology: A very tolerant species of wide distri­
bution in streams and estuaries throughout most of the United States 
(Wallace, 0£_. cit. ). 
Occurrence: This taxon was found as an inhabitant of mud bottoms 
in several ponds. It was never common. 
Navicula gibbosa Hust. 
Hustedt, F., in Adolph Schmidt's Atlas der Diatomaceenkunde. PI. k02, 
Fig. 57-58. 
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Description: Hustedt, F., Arch. f. îl^'-drobiol., Suppl. Bd. p. 253, pl. 
18, fig. 10. 1938. 
Distribution and ecologj'-: Previously known only from type locality 
of tropical waters of North Sumatra (Hustedt, 1962). 
Occurrence: A very rare form with only a few frustules found in 
collections from the mud bottom of the Audleheln pond. 
I-Iavicula halophila (Gruxi.) Cleve 
Cleve, F. T., Kongl. Sv. Vet. Akud. Hand., ily FcJljd, 25, No. 2:109» 
1894. 
Illustration: Hustedt, F., in Pascher, p. 268, Fig. 436. 1930. 
Distribution and ecology: A cosmopolitan entity most commonly found 
in brackish inland waters (Hustedt, 1938). 
Occurrence: Only a single specimen of this species was found in the 
Audleheln pond. 
Mavicula halophila fo. tenuirostris Ilust. 
Hustedt, F., Int. riev. der Ges. H;/drobiol. und Hydrograph. 42:52, 
Fig. 76. 1942. 
Verification of identification: MSP, G.C. y/- TO58. 
Distribution and ecology: The only previous distribution record of 
this form was from Luzon (Hustedt, 1942b). 
Occurrence: Found in only two farm ponds, both of southern Iowa; 
pond on the Wilbur Rhoades farm, sec. 6, Lincoln twp., Warren County, Iowa 
and the Kimberley's Twin Anchor Farm, sec. I7, New Albany t^fp., Story 
County, Iowa. In both cases these were found iu collections from mud 
bottoms of shallo\'7 ponds. 
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Maviculu hasta fo. minor Skv. 
Skvortzow, B. W., Phil. Jour, of Sci. 62:203, pi. 1, fig. l6. l^jy. 
Distribution and ecology: Unknwm 
Occurrence: Found as a rare form in five ponds. 
Navicula hunaarica Grun. 
Grunow; A., in Cleve, P. T. and Grunow, A.; Kongl. Sv. Vet. /ilcad. 
Hand.; Ily Fôljd, 17, No. 2:2?. loSO. 
Illustration: Van Heurck, H., Synopsis, p. 85, pi. 11, fig. 23. 
1880-1831. 
Verification of identification: Van Heurck Type 121. 
Distribution and ecology: Kolkwitz and Marsson (I908) and Brutschy 
(1930) consider this entity to be oligosaprobic. Foged (1948a) reports 
its occurrence in even the most polluted locations i.n Vindinge Brook. 
Hustedt (1938) considers the species as being an indifferent littoral fona 
cosmopolitan and common in alkaline waters. 
Occurrence: Found in the majority of ponds investigated, but absent 
in the smaller turbid ponds. 
Havicula hungarica var. capitata (Ehr.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand. iTy Foljd, 27, lio. 3:16. 
1855. 
Illustration: Adolph Schmidt's Atlas der Diatomceenkunde, PI. 272, 
Fig. 41-^3. 
Verification of identification: ANSP, G.C. y/- 43773' 
Distribution and ecology: Cosmopolitan. Fjerdingstad (1950) states 
that he found this entity only in katharobic (very clean) waters. 
Occurrence: A rare entity found only in the Kruse and Hertz ponds. 
3'.|. 
Iiavicula iovens 1G spec. nov. i;) 
Vai.ra elliptica aplcibus apiciilatis; loiijitudo IÀ-I5 -.i. latitado 5 
u; sti'iis rob istis et tenuitex' puuctatis ctin l-'l- praecisis strils inter 
i:ii:':tis ccxa lonj;iori5us striis in media parte valvae, I6/10 u et leniter 
radiatis ad median parten_, i'acientibus tenuioribua et parallelis epicib 
area axiali laaceolata et Icniter dilatata; raphe filix'orui. distincta 
teiTiinaliiJus har-iatis flectis a unilatere. 
Valve elliptical with apiciilate ends; ler.gth 14-1$ U; width 5 u; 
striae robust and finely punctate with 1-k shortened striae intermixed 
with longer striae in raid-region of valve, 16 in 10 u and slightly radi 
at center becoming; finer and parallel at endsj axial area lanceolate 
slightly expanded; raphe filiform, distinct with terminal iiooks bent 
unilaterally. 
%me locality: a very snail ^ 0.1 acre) furm pond on the Alan and 
Dale Nichols fana, sec. 7, Pal^/iayra twp., Warren County, Iowa. 
nolot;,a;e: Iowa State University Diatoa Herbarium, Ames, Iowa, 
iiUthor's collection 3^'rG. Collected by Lloyd E. Chi, July 30, 1^04. 
Distribution: Kno-'./n only fron sraall mud-bottom ponds of soutijern 
Iowa. Rare. 
Eavicula la;jerheimii Cleve 
Cleve, p. T., Konjl. Sv. Vet. /J:ad. Hand., Ny Foljd, 2b, lio. 2:131 
139^1-. 
Illustration: Ilustedt, F., Arch, f. Ilydrobiol., Suppl. Bd. 15:23^!-
Pl. 17, Fir^. 8-11. 1936. 
Distribution and ecology: Hustedt (193'3) states that this species 
is strictly a tropical form found in terrestrial localities or in well 
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aerated waters. Stoenîier records this species from Lake West 
Okoboji, Iowa. 
Occurrence: Found as a rare entity in three ponds. 
Ilavicula lanceolata ( Ag. ) Kutz. 
K^tzing; F. T.J Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
94, PI. 30; Fig. 48; PI. 28; Fig. 33. 1844. 
Illustration: Van Heurck, H.; Synopsis, p. 88, pi. 8, fig. I6, I8OO-
1881. 
Verification of identification: AWSP, Wn. Smith collection -jf 270. 
Distribution and ecology: A cosmopolitan, indifferent littoral form 
most commonly found in alkaline waters (Hustedt, 1938). 
Occurrence: A frequent form in most of the ponds investigated. 
Havicula la tens ICrasske 
Krasske, G., Arch. f. Ilydrobiol. 31:41. 1937« 
Illustration: Adolph Sclimidt's Atlas der Diatomaceenkunde, PI. 398, 
Fig. 49, 51. 
Distribution and ecology: Unknotm 
Occurrence: A very rare entity found in the Kruse pond. 
Havicula luzonensis Hust. 
Hustedt, F., Int. Rev. der Ges. Ilydrbiol. und Hydrograph. 42:?9, Fig. 
106. 1942. 
Illustration: Reimer, C., Proc. Acad. Nat. Sci. Phila. 111:81, pi. 
6, fig. 1. 1959. 
Distribution and ecology: Hustedt (1942b) originally considered this 
foiTU to be endemic to southern Luzon, Philippine Islands. Reimer ( 1959^1 ) 
found this entity in Texas and Ohio and considers it to be alkalibiontic. 
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tolerant to high temperatures and fluctuations in concentrations of 
nitrate, sulphate and phosphate. 
Occurrence: Found in approximately one half of the ponds investi­
gated. In all cases found in collections from the mud of the littoral 
regions. Infrequent in the ponds of the Wisconsin drift. Rare in the 
ponds of southern Iowa. 
Havicula raeniscuius Schumann 
Hustedt; P.; in Pascher, p. 30, Pig. 517« 1930. 
Illustration: Van Heurck, H., Synopsis, p. 82, pi. 8, fig. 19. 
1860-1881. 
Distribution and ecology: Hustedt (1938) states that this is a 
cosmopolitan species and aljaost ubiquitous in distribution, but principally 
crenophilic. J^rgensen (19^8) found this entity in small numbers in 
eutrophic lakes and ponds and considers it to be alkaliphilic. Foged 
(1948b) found it as a common entity in streams and considers it rheophilic. 
Occurrence: An infrequent form of most ponds investigated. 
Havicula menisculus var. upsaliensis Grun. 
C-runow, A., in Cleve, P. T., and Grunow, A., Kongl. Sv. Vet. iUcad. 
Hand. ïïy Foljd, 17, Ko. 2:33- I88O. 
Illustration: Van Heurck, H., Synopsis, pi. 8, fig. 23-24. I880-
1881. 
Verification of identification: ANSP, Cleve & Moeller collection 
# 242. 
Distribution and ecology: Same as for nominate.variety. 
Occurrence: Found in almost all ponds observed, and becoming a spring 
dominant in the Carpenter pond. 
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Kavicula niiyiimu Gruii. in Van Ileurck 
Grunow; a.; in Van lieurck; 11., Synopsis, p. 107, pi. fig. I3-16. 
1880-1881. 
Distribution and ecology: Tnis cosmopolitan taxon has been frequently 
found iiiS an aerophile fozin Ks veil as in littoral areas of most ponds a^d 
streams as a coiiirnon "aufwucn.s" foi-m 01. rocks, sticks and plants (Hustedt, 
1938). 
Occurrence: Found in most ponds investigated. Most coueuo;'. in the 
summer montns. 
ï;avicula iai:.lnia var. atonoides (Grun.) Gleve 
Cleve, P. T., Kon^l Sv. Vet. nkad. Hand., riy Foljd, 25, îio. 2:128. 
18%4. 
Illustration: Hustedt, F., i:; Pascher, p. 272, fig. 442. 1930. 
Distribution and ecology: Sarae as nominate variety (Foged, 1948b) 
Occurrence: .^n infrequent taxon in niai\y of the poi.ds investigated, 
but becoming comioii only in tue Blanshan pond during the fall months. 
Lavicula rainuscula Grun. in Van Heurek 
Gruno%7, A., in Van Heurck, H., Synopsis, pi. l4, fi^. 3. I88O-I88I. 
Description: Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Wy Foljd, 
27, Ko. 3; 5. 1895-
Distribution and ecology; Cosmopolitan. Cholnoky (1953) considers 
this entity to be an aerophile and more or less a-n acidopbile. 
Occurrence: Found as a frequent entity in the Hertz pond. Infrequent 
in most other ponds investigated. 
havicula molesta var. subdiversa Messik. 
Messikommer, E., Schweiz. Zeit. f. Hydrobiol., 22:220, Fig. 25. i960. 
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Distribution; This entity nas previously been recorded only from the 
type locality in the Swiss alps (Messikonmer, l^oO). 
Occurrence: Found in approximately one half of the ponds investigated 
and the niajority of the specimens were found in collections taker, from laud 
ûottoras. 
Navicula aulti^:;rai.ima ilonn and lïellerman 
Hohn, M.; and Hellerman, J./ Trans. Amer. Micro. Soc. 82:303; pi. 4, 
fig. lb. l^Gj. 
Verification of identification : AtiSP, G.C. vf kkko^J . (liolotype) 
Distribution: Previously known only from .Ridley Creek, Pennsylvania 
(liohn and Hellermn, lyo3) . 
Occurrence: k cornrnon form in imny southern Iowa ponds but reaching 
dominance only in the Audlehelii pond. This taxon was found primarily in 
collections from the surface of the mud in littoral regions. 
liavicula mura lis G run. in Van lieurck 
Grunow; A., in Van Heurek; H., Synopsis, pi. Ik, fijs. 26-28. l880-
l83l. 
Distrioution and ecology: A cosmopolitan form most commonly found 
as an "aufwuchs" form on higher plants and filamentous algae (Hustedt, 
1962). 
Occurrence: Found as an infrequent forra in the Kruse and Blanshan 
ponds. 
Havicula mutica Kutz. 
Cleve, P. T. and Grunow, A., Koiigl. Sv. Vet. Akad. Hand., Ny Foljd, 
17; No. 2:40. 1880. 
Illustration: Van Heurck; H., Synopsis, p. 95; pl« 10, fig. 19» 
89 
l8So-l88l. 
Verification of identification: Van lleurck Type # 113» 
Distribution and ecology: Cosmopolitan in alkaline waters and 
reaching massive development in highly aerated waters, but coimnonly found 
as a terrestrial species (llustedt, lg38). 
Occurrence: Found as a littoral mud inhabitant forra in all ponds 
investigated but never becoming coirsaon. 
Kavicula mutica fo. Cohnii (Hilse) Grun. 
Grunow; in Cleve, P. T. and Grunow, A., Kongl. Sv. Vet. Alcad. 
Hand., ify Foljd, 17, Ifo. 2:kl. 183G. 
Illustration: Van Heurck, II., Synopsis, pi. 10, fig. 1? • I880-I88I. 
Verification of identification: Van Heurck T^Tpe =,7 119. 
Distribution and ec0l03-y; Same as nominate variety (Hustedt, 1938). 
Occurrence: Found as an infrequent taxon in most of the ponds 
investigated. 
Kavicula mutica var. nivalis (Ear.) Hust. 
Hustedt, F., in Pascher, p. 275; Fig. 453c. 1930. 
Verification of identification: ANSP, G.C. -7/ 8OO9. 
Distribution and ecology; Same as nominate variety (Foged, 1948b). 
Occurrence : A rare fom found only in the Jennett and Fawcett ponds. 
Kavicula mutica var. tropica Hust. 
Hustedt, F., Arch. f. Hydrobiol., Supp. Bd. 15:233; PI- 17; Fig* 6. 
1938. 
Distribution and ecology: Hustedt (1938) states that this variety 
is terrestrial or found only in well aerated waters of southern Asia. 
Drum (1964) found .this to be an abundant form in the Des Moines River. 
Occurrence: Found as au infrequent form in many ponds. 
Navicula mutica var. ventricosa (Kutz.) Cleve 
Cleve, P. T., in Cleve, P. T. and Grunow, n., Kongl. Sv. Vet. Akad. 
Hand., Ny Foljd, 1?, No. 2:41. I88O. 
Hustedt, F.; in Pascher, p. 275; Fig. 453e. 1930. 
Verification of identification: MSP, G.C. 7^ 6664. 
Distribution and ecology: Same as nominate variety (Foged, 1948b) 
Occurrence: A very rare form with only one frustule found in the 
Jennett pond. 
Navicula notha Wallace 
Wallace, J., Notulae Haturae, 331:^-, pl« 1; fig. 4 a-d. I960. 
Verification of identification: AIISP, G.C. yf 46136 (Holotype). 
Distribution and ecology: Distributed throughout the United States 
with the exception of the Eocky Mountains (Wallace, i960). 
Occurrence: An infrequent diatom of many fai-m ponds in Iowa, becoming 
common in the Redding pond during the summer. Most commonly found in 
collections of mud in the littoral areas. 
Navicula paucivisitata Patr. 
Patrick, R., Proc. Acad. Eat. Sci. Phila. 111:99, pi. 6, fig. 10. 
1959. 
Verification of identification: MSP, G.C. -Jr 44274 (Holotype). 
Distribution and ecology: Previously known only from type locality 
(Savannah River of Georgia). 
Occurrence: A very rare species found only in one pond. 
Navicula paucivisitata Patr. var. stagnorum var. nova. (fig. 6) 
Area axiali lineari, non dilatata in media parte, striis leniter 
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radiatis, distinctioribus ad mediam partem, 28-30/10 u, tenuioribus ad 
apices, 3^-36/10 u. Raphe proximalis apicibus remotis. Aliis proprieta-
tibus quam nominata varietate. 
Axial area linear, not expanded in center; striae slightly radial, 
more distinct at center, 28-30 in 10 u, finer towards ends, 3^-36 in u; 
proximal raphe ends distant. Other features as in nominate variety. 
Type locality: Pond on the Harry Blanshan farm, sec. 1, Des Moines 
twp., Boone County, Iowa. From mat of Hydrodictyon reticulatum. 
Holotype; Iowa State University Diatom Herbarium Ames, Iowa, author's 
collection ^  72. Collected by Lloyd E. Ohl, September 29, 1963» 
Distribution: Known from several ponds in Iowa. 
Occurrence: A frequent diatom of ponds in southern Iowa, but rare 
in ponds located on the Wisconsin drift. 
Havicula pelliculosa (Breb. ) Hilse 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 27, No. 3:3. 
1895. 
Illustration: Van Heurck, H., Synopsis, pi. l4, fig. 32. I88O-I88I. 
Verification of identification: Van Heurck Type § 1U5. 
Distribution and ecology: Cosmopolitan, but more commonly found in 
alkaline waters of small ponds and rivers (Hustedt, 1938). 
Occurrence: Frequent in two ponds of southern Iowa, but an infrequent 
form in the ponds on the Wisconsin drift. 
Navicula placentula var. rostrata A. Mayer 
Hustedt, F., in Pascher, p. 304, Fig. 533* 1930. 
Verification of identification: ANSP, G.C. f hkk66. 
Distribution and ecology: Unknown 
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Occurrence: Found as an infrequent entity in many ponds on the 
Wisconsin drift. 
Navicula pseudoatomus Lund 
Lund, J.'W. G.; New Phytologist 45:74, fig. 6 k-w. 1946. 
Distribution and ecology: Lund (1946) considers this to be one of 
the most ubiquitous soil diatoms occurring in great abundance on well 
cultivated soils. 
Occurrence : A frequent to common species in many of the ponds of 
southern Iowa. Found in most ponds on the Wisconsin drift, but never 
becoming frequent. 
Navicula pseudoexillissima Hust. 
Hustedt, F., in Rabenhorst, Bd. T, Teil 3:26l, Fig. 1390- 1902. 
Distribution and ecology: Previously known only from small artificial 
ponds in northern Germany (Hustedt, I962). 
Occurrence: A frequent to common entity in the shallow ponds of 
southern Iowa. Infrequent in collections from littoral mud samples of 
ponds on the Wisconsin drift. In almost all cases this species was found 
as a mud bottom inhabitant. 
Navicula pupula Kiitz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
93, PI- 30, Fig. 4o. 1844. 
Illustration: Van Heurck, H., Synopsis, p. I06, pi. 13, fig. 15-I6. 
1880-1881. 
Verification of identification: ANSP, Cleve and Moeller collec­
tion # 179. 
Distribution and ecology; Cosmopolitan and almost ubiquitous throughout 
^3 
most or the vorld (Hustedt. 1^38). 
Occurrence: Found as a frequent foi'm In most so it hern Iowa ponds ; 
but infrequent in the ponds on the Wisconsin drift. 
i'lavicula pupula fo. capita ta Skv. and Meyer 
Hustedt, F., in Rabenhorst, Bd. 7, Teil 3:121, Fi^. 1254 i-m. -I961. 
Illustration: ridolph Sclimidt's Atlas der Diatomaceenkunde_, PI. 3^6, 
Pig. 23-25. 
Verification of identification: AI ISP, G.G. -p 5720. 
Distribution and ecology: Same as nominate variety (Hustedt, 1^6l). 
Occurrence: Very rare and only a few specimens found in the Hertz 
pond. 
I'lavicula pupula fo. elliptica Hust. 
Hustedt; F.; Abh. Hat. Ver. Bremen 20:2^1, PI. 3, Fig. ^ lO. I9II. 
Illustration: Hustedt, F., in Habenhorst, Bd. 7; Teil 3:121, ig. 
1254 h. 1961. 
Verification of identification: ANSP, G.G. -jf 51^9-
Distribution and ecology: Same as the nominate variety. 
Occurrence: Found as an infrequent entity in the ponds of southern 
Iowa. 
I'lavicula pupuloides Guermeur (non-Cholnoky) 
Guermeur, P., Cat. Inst. Franc. d'Afr. Noire, Ho. 12, pi. 58, pi. 10, 
fig. 18. 1954. 
Distribution and ecology: Previously kno^^n only from type locality 
in North Africa. 
Occurrence: Found frequently in the ponds of southern Iowa. A very 
rare form in the ponds of the Wisconsin drift. 
9^ 
Havicula pygtaaea Kutz. 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., L'y Foljd, 27; Ko. 3:6$. 
1895. 
Illustration: Van Heurck, II., Synopsis, p. 9^, pi. 10, fi&. 7- I88O-
1881. 
Verification of identification: Van Heurck T^qpe -ir lyS. 
Distribution and ecology: Cosmopolitan. Hustedt (l^'ô4) refers to 
this species as alkalibiontic, mesoxyoiontic, halophilic to mesohalophilic 
and coiamon in polluted waters, if well aerated. He states that this taxon 
can be used as an indicator of polluted and brackish waters. 
Occurrence: A very rare species in Iowa ponds. Only one frustule 
found in a very small turbid pond in sec. 29, Quincy t\fp., Adams County. 
ITavicula radiosa Kutz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
91; PI. 4, Fig. 23. 1844. 
Illustration: Van Heurck, H., Synopsis, pi. 7, fig. 20. I88O-I681. 
Verification of identification: Van Heurck Type 'If 85. 
Distribution and ecology: Cosmopolitan and almost ubiquitous but 
more common in alkaline waters (Hustedt, 1938). 
Occurrence; Frequent in the Kruse pond, infrequent in many other 
ponds of the Wisconsin drift. 
Havicula radiosa vur. tenella (Breb.) Grun. in Van Heurck 
Grunow, A., in Van Heurck, Synopsis, p. 84, pi. 7; fig. 21-22. I88O-
1881. 
Verification of identification: Van Heurck Type 107-
Distribution and ecology: Sane as for nominate variety. 
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Occun-ence: Much less frequent than the nominate variety and only a 
few frustules found in scattered ponds. 
liavicula scutum (Schiun.) Van lîeurck 
Van Heurck; H., Synopsis, p. 98; pi. 11, fi^. ih. 188O-I88I. 
Distribution and ecology: Previously kno\'m only from a few scattered 
locations in Europe (Hustedt, 1930a) and from small streams and ponds in 
Nebraska (Elmore, I921). 
Occurrence: Found as a very rare entity in three ponds; the Carpenter 
pond, a small pond in sec. 5, Nodaway ttrp., Adams C ounty and a small pond 
in a roadside park in sec. 31, Fairfield twp., Grundy County, Iowa. 
liavicula seminulum Grun. 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., liy Foljd, 26, No. 2:128. 
1894. 
Illustration: Van Heurck, H., Synopsis, p. 107, pl- I'b fig. 9* 
1880-1881. 
Verification of identification: Van Heurck Type ij= 1-H. 
Distribution and ecoloar: Cosmopolitan and very common in varied 
habitats (Hustedu, I962). 
Occurrence: ;m infrequent fom in many of the ponds investigated. 
Mavicula seminulum var. hustedtii Patr. 
Patrick, H., Proc. Acad. Hat. Sci. Phila., 111:100, pi. 8, fig. 13. 
1959. 
Verification of identification: MSP, G.C. -if hk2^a. (Holotype). 
Distribution: This species was pre^-lously known only from the type 
locality in South Carolina. 
Occurrence : Very rare and found only in the Bl.anshan and Jennett 
S'6 
ponds. 
rfavj.Gula seminuloides ilust. 
Husucdt, F.; in Adolpli Schmidt's Atlas der Diutoimceeiikunde, PI. 401, 
Fig. 68-71. 
Description: Hustedt, F.; Arch. i'. ilydrobiol.^ Sirppl. Bd. 16:239, 
Pl. 17; Fi-. 2^-31. 1938. 
Distribution: liustadt (1962) states that this diatom has previously 
been observed only in tropical Asia and Africa. 
Occurrence: Found as a frequent species in the ^ mdleheln pond and 
as an infrequent species in many other ponds of southern Iowa. 
Navicula subatomoides Hust. 
Hustedt, P., Arch. f. llydrobiol. 43:437, PI. 38, Fis- 77-79. 1950. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 4o4, 
Fig. 33-35. 
Verification of identification: MiSP, G.C. ;r ^530. 
Distrioution: Previously knwm from small acid ponds of Finland and 
north C-ennany (llustedt, I962), Virginia (Patrick, 15^5) and Pennsylvania 
(Patrick; I961). This diatom probably has a much greater distribution, 
but due to its resemblance to several other small naviculoid diatoms it 
is probably commonly misidentified. 
Occurrence: frequent diatom in many ponds and oecoming common in 
the Williams pjond in the summer. All ccllections containing this fom 
were from the mud bottom with the exception of its occurrence in a few 
plankton collections. 
Navicula submolesta Hust. 
llustedt, F., Exploration du Parc National Albert, Mission Damas, 1, 
Zo. 8:86, Pl. 5, Pi^. 16-18. ir4%. 
Distribution: Previously known only iron type locality (small ponds 
in South Africa). 
Cccurreiice: Although found in several localities this species was 
never frequent. 
Kavleula suuseminulum Hust. 
Hustedt; F.; in l^berJiorst, Bd. 7; Teil 3:2)1, Fij. 137^- 1S'g2. 
Distribution and ecology: a common aerophilous species previously 
ki'.own only from central Europe (llus'tedt, 1^62). 
Occurrence: A frequent entity found in collections from the mud 
bottoms near the iriargins of many ponds. 
I'lavicula symmetrica Patr. 
Patrick, , Boteim do Museu I-iacional, Rio de Janeiro, Brazil, ilova 
serie, Botanica, lio. 2:5, fig. b. l^Ai-4-. 
Verification of identification: ^J^ISP, G.O. Jr 257^ (Holotype). 
Distribution and ecolo^/: lio distribution record of this diatom can 
be found other than in the Western Hemisphere. Patrick (l^ol) found this 
to be a common entity in cuiny of the rivers of the Eastern United States. 
Stoermer (19630) and Drum (1^64) found this as a frequent diatom in Iowa. 
Occurrence: A frequent entity in the small, turbid ponds of southern 
Iowa. Most commonly found in collections of bottom mud near the margins 
of the ponds. 
Havicula tantula Hust. 
Hustedt, Fin Sclmidt, A., Atlas der Diatomaceenkunde, PI. 399, Fig. 
54-57. 
Description: Hustedt, F., Int. Rev. Gesarn. Hydrobiol. und Hydrograph. 
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43:162. 1943. 
Distribution and ecology: Widely distributed in littoral waters 
reaching highest development in well aerated slightly acid waters (Hustedt, 
1962). 
Occurrence: Found in all ponds investigated and ranging in,frequency 
from common to infrequent. 
Ilavicula tridentula Krasske 
Krasske; C-., Botanisches Archiv 3:198, Fig. 1. 1923 • 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 4C0, 
Fia. 85-87. 
Distribution and ecology: Hustedt (1961) states that this species is 
common in poizds, springs, ditches and moors but may be also found in aerial 
localities. Cosmopolitan, but usually found in small numbers. 
Occurrence: A very rare species of Iowa ponds and found only in the 
Hertz pond. 
Navicula tripunctata (Mull.) Bory 
Patrick, R., Proc. Acad. Hat. Sci. Phila. 111:105, pi. 7; fig* 1. 
1959. 
Illustration: Van Heurck, II., Synopsis, p. 83, pi. 7, fig. 7-10. 
1880-1881. 
Verification of identification; Van Heurck Type if 8I. 
Distribution and ecology: J^rgensen (19^8) found this entity to be 
fairly common in the surf zone of eutrophic, alkaline lakes, but a rare 
species of ponds. 
Occurrence: Infrequent in Iowa ponds. Found only in small numbers 
in the Jones and Blanshan ponds. 
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Navicula tx-ipanctata var. minor (Guermeur) comb. nov. 
Guermeur, P. Cat. Inst. Franc. d'Afr. Noire, Ho. 12, p. , pi. 9; 
fig. 3. 1954. 
This taxon was orignially described by Guermeur (1954) as Navicula 
gracilis var. minor. Bory and Marcelin (1822) described the genus Navicula 
and stated that Vibrio tripunetata Mull, was the type for the genus. 
Ehrenberg (I838) synonomized Navicula tripiuictatus with Navicula gracilis 
Ehr. Patrick (1959) has pointed out that the name Navicula tripunetatus 
has priority and, thus must be retained. 
Distribution and ecology: Previously known only from t^-pe locality 
in North Africa (Guermeur, 195^). 
Occurrence: Found only in the Corbin pond. 
Navicula tripunctata var. schizonemoides (Van Heurck) Patr. 
Patrick, R., Proc. Acad. Nat. Sci. Phila. 111:100, pi. 7, fig. 2. 
1959. 
Illustration: Van Heurck, H., S^mopsis, p. 83, pi. 7, fig. 9-10. 
(as Schizonema neglectum Thw.). I88O-I88I. 
Distribution and ecology: Unkno^ra 
Occurrence: Found as an infrequent diatom in many ponds. 
Navicula tuscula (Ehr.) Kutz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
96. 1844. 
Illustration; Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 272, 
Fig. 23-27. 
Verification of identification: Van Heurck Type -jr 111. 
Distribution and ecology: J^rgensen (19^8) and Foged (1948b) refer 
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to this taxon as beiu,^ a conmioii mud bottom fora in alkaline lakes. 
Occurrence: A very rare species in Iowa ponds. Only one valve found 
in the Kruse poiid. 
Navicula vetita Krasske 
Krasske. G.; Arch, i. Hydrobiol. 44:650. 1951: cit. 35:555-557^ 
PI. IS, Fij. 11-12. 1939 as K. lenai. 
Distribution and ecology: i'. search oi' the literature failed to find 
any mention of this taxon outside of the Western Heiai:.;phere. 
Occurrence: This taxon appears as an infrequent species in the bottom 
detritas from many ponds. 
Ilavicula viridula Kuts. 
Kutsin^j F. T.; Die Kieselschali^en. Baciliarien Oder Diutomeen, p. 
91, PI. 30, Pij. 47. 1G44. 
Illustration: Van Heurck, II.^ Synopsis, p. 84; pi. o, fi^. 25. IcoO-
lb3l. 
Verification of idc.\tification : Van lleurch Type -
Distrio •tioa and ecolojy: /, cosmopolitan; olijohaloae^ littoral form 
most commonly found in vaters of pH 5'5 to 7-5 with the greatest develop­
ment jeinj in alkaline waters (liustedt; 193^). Fjerdin^stad (I964) 
characterizes this entity as saprophilous. 
Occurrence: Found as a rare species in Iowa ponds. 
Ilavicula viridula var. ar^uensis Slcv. 
Skvortzovf, B. \J., Phil. Jour, of Soi. 65:4gS, pi. 1. fig. 9> 33 • 
I93G. 
Verification of identification: rUiSP, G.C. 6052. 
Occurrence : This entity was found in all ponds investigated becoming 
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I'req eut in three pouds us c ijottou form in the sur.izuei' raoaths. 
ijc vicul6 virid la viir. linecrig Hust. 
îîuatedt, F., .irch. f. llydrobiol.. SupvO.. Bd. Pl. Ip, ?i,j. 
^-2. 1^3-' 
Verii'icution oi identification: .'JISP, G.C. 4535a. 
Diatri^ iution and ecology: Saina Ls for noninute '^ 'ui-iety. 
Geo-•rrence : Found most fi-cq. .eutZ.y froiii collections taken fi'cn Uoutom 
detrit.is in the Kruse pond. 
Ifuviculk vnlpinu Kutz. 
ICutainjj ?. T.; Die Kieselschc-li^ en. Bucillnrien oder Diatomeen, 
p. PI. 3, Fij. ^ 0" IG44. 
Illustration: Van Heurck; li.; Synopsis, p. 83. pi. i'i^ . I8. 
1880-1881. 
Distribution and ecology: A cosmopolitan entity of littoral standing 
alkaline waters (liustedt; ICjOa) . 
Occurrence: Only a single specimen of this taxozi was found in the 
BlOiisIian pond. 
llavicula yittrockli (La^ st.) . Cleve-Euler 
Cleve-Euler, A., See. Sci. Penn. Coiim. Biol., k. lie. l-l-:86; Fig. 14$. 
193%-
Illustration: Van Keurck, II., Synopsis, pi. 13, fig. 11 (as Kavicula 
bacillifozniis Grun.) I80O-I88I. 
Distrioution: A cosmopolitan diatom, but most comonly occurring in 
mountain lakes (Hustedt, I961). 
Occurrence: o^und as an infrequent fonn in the Williams, Corbin and 
Herts ponds. 
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Piliuiularla Elir. 
Plnnularia acrospliaeria Breb. 
Cleve, p. T., Kon^l. Sv. Vet. Akaâ. ikraU, Ly Foljd, 2?, No. 3:86. 
13%;. 
Illustration: Adolph Sciimidt's .vblas der Diatomacee^kunde, pi. 43, 
fij. l6. 
Distribution and ecology: liiiknowr. 
Occurrence: Found as an infrequent species of the nudleheln pond. 
Finnularla acrosphaeriu \'cir. d ibia Guermeur 
Guemeur, P.; Cat. Inst. Franc. d'Afr. lioire, !:o. 12:64, pi. l4, fi 
1-7. 
Distribution: Previously known only fron type locality in îîortli 
Africa. 
Occurrence: An infrequent species in the ^ ^udleheln pond. 
Pinnularia borealis Ehr. 
Cleve, P. T., Kon^l. Sv. Vet. Akad. Hand., ïïy Poljd, 27, Ho. 3:8o. 
18%). 
Illustration: Hustedt, F., Arch, f. Hydrobiol., Suppl. 3d. 15:393, 
PI. 21, Fi-. 7- 1938. 
Verification of Identification: Van lieurck Ti-'pe jl= l48. 
Distribution and ecology: Hustedt (1938) considers this entity to 
be cosmopolitan and eurytropie, but with greatest development found in 
highly aerated waters. Kolkwitz (1935) refers to this entity as an aeri 
form. 
Occurrence: Infrequent in most ponds investigated. Most coraraonly 
found very near the margins of the ponds and the possibility exists that 
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many of these have been washed in from aerial habitats. No living specimens 
were seen. 
Pinnularia borealis var. rectangulata Hust. 
Hustedt, F., Arch. f. Hydrobiol., Suppl Bd. 15:39^> PI. 21, Fig. 8. 
1938. 
Distribution and ecology: Same as for nominate variety (Hustedt, 
1938). 
Occurrence; A very rare variety and found only in the Carpenter pond. 
Pinnularia braunii (Grun.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 27, No. 3:75-
1895. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 45, 
Fig. 77-78. 
Verification of identification: ANSP, Cleve & Moeller collection § 
IbO. 
Distribution and ecology; A cosmopolitan diatom with a pH range 
from 4.3 to 8, but with maximum development usually occurring in slightly 
acid waters (Hustedt, 1938). 
Occurrence; A very rare entity and only one valve found in the 
Williams pond. 
Pinnularia braunii var. amphicephala (A. Mayer) Hust. 
Hustedt, F., in Pascher, p. 319; Fig. 578. 1930. 
Verification of identification; ANSP, G.C. # 2109. 
Distribution and ecology: Hustedt (1938) suggests that this variety 
may be an alkaline water ecological form of the nominate variety. 
Occurrence; Found as a frequent entity only in the Williams and 
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Nichols ponds, fia re in the Hertz pond. 
Pinnularia brebissonii (Kutz.) Cleve 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 2J, No. 3:78' 
1895. 
Illustration: Van Heurck, H., Synopsis, pi. fig. ?• I880-I88I. 
Distribution and ecology: Unknown 
Occurrence : This species occurs as an infrequent entity in inany 
Iowa ponds. 
Pinnularia doloma Hohn and Helleriiian 
Kohn M. and He Herman, J., Trans. Amer. î4icro. Soc. 82:323, pl. 6, 
fig. 2. 1963. 
Verification of identification: ^\I'i3P, G.C. ;r 44450 (Holotype) . 
Distribution: This taxon has previously been reported only from the 
La Vase Paver in Canada (t^'pe locality). 
Occurrence: This entity was very rare and only found in one location 
(pond on the Doyce Miller Fann, sec. 10, Osceola twp., Clark County, lo\m), 
Pinnularia gibba fo. constricta Skv. 
Skvortsow, B. W., Phil. Jour. Sex. 66:350, pi. 2, fig. 5* 1938. 
Illustration: Hohn, H. and Hellerman^ J., Trans. Amer. Micro. Soc. 
82:324, pi. 5, fig. 23. 1563. 
Distribution: The only previous distribution records of this diatom 
have been from China and Canada. 
Occurrence: A very rare form. The only specimen found was from a 
shallow turbid pond (sec. 5, Ijodaway t^ro., Adams County, Iowa). 
Pinnularia interrupta Wm. Smith 
Smith, Wm., A Synopsis of the British Diatoraaceae. Vol. 1, p. 59* 
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1853. 
Illustration: Hustedt, P., in Puscher, p. 317; Flj. 573" 1^30. 
Distribution and ecolo^^y: Cosmopolitan and izidii'ferent (ilustedt, 
1%38). 
Occurrence: This entity was found in only one collection of bottom 
material from the Williams pond. 
Pinnularia in.terrupta fo. stauroneiformis Cleve 
Cleve, p. J.; Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 2J, No. 3:76. 
1855. 
Distribution and ecology: Unknown 
Occurrence: Found as a rare entity in a pond on the Wilbur Jhoades 
farm, sec. 6, Lincoln twp., Warren County, Iowa, 
Pinnularia major (Kutz.) Cleve 
Cleve, p. T., Konjl. Sv. Vet. Akad. Hand., Ny Foljd, 27, No. 3:8%. 
1895. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 386, 
Fi-. 1. 
Verification of identification: MSP, Cleve & Mosller collection 
267. 
Distribution: A cosmopolitan littoral form most"commonly occurring 
in acid waters, but also found in alkaline waters (ilustedt, 1%'38). 
Occurrence: An infrequent entity, but found in most ponds. 
Pinnularia major var. transversa (A. ScMidt) Cleve 
Clove, p. T., KO113I. Sv. Vet. /Jcad. Hand., Ny Foljd, 27, No. 3:90. 
1895. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, Pl. 43, 
lOo 
Fl;^. 4-6. 
Distribution and ecology: Same as for noiriinate variety. 
Occurrence: Found only as an infrequent littoral fona in the WilliaiiS 
and Jones ponds. 
Pinnularia paesolepta var. s ta j.roneif oiTiiis (Grun.) Cleve 
Cleve, P. T.; Kongl. Sv. Vet. jllced. Hand.; riy Foljd, ZJ, Ho. 3:76. 
1395. 
Illustration: Adolph Schmidt's Atlas der Diatoraaceenkunde. PI. 
52. 
Distrioution and ecology: Unknown. 
Occurrence: A very rare variety in Iowa ponds with only a very few 
frv.stules fo.ind in the Krusa pond. 
Pinnularia obscura Krasske 
Krasske, G., Hedwigia 72:117^ PI. 3; FiCi* 22. 1932. 
Illustration: Cholnoky, B. J.. Nova Eedwigia 8:32, PI. 12, Fig. 105» 
19 64. 
Distribution and ecology: This diatom has been reported fron Eastern 
United States (Kohn and Helie mm n, I963), Alaska (Patrick, and Freese, 
I9ÔI), Europe (iCrasske, 1932) and Africa (Cholnoky, 1964). Lund (1946) 
includes this entity in his ecological description of Pinnularia inteiTaedia 
Lagerst. and refers to it as a coisaon soil diatom particularly frequent 
on acid soils. 
Occurrence: A rare taxon with only a few valves found in the 
Audleheln and Gorbin ponds. 
Pinnularia subsolaris (Grun.) Cleve 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ily Foljd, 27, No. 3:84. 
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. 18%;. 
Illust'i'atiou: Aâolph Schmidt's Atlas der Diatomaceenkunde, PI. 392, 
Pig. 4-5; 
Verification of identification: MISP, G.G. y . 
Distribution and ecology: Cosmopolitan. Ilustedt, (1935) reports 
that this taxon is probably indifferent to pH. 
Occurrence : A rare entity found only in the Kruse and Hertz ponds. 
Pinnuleria substomatophora Hust. 
Hustedt, p.; in Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 392, 
Fig. 14-15. 
Description: Hustedt, P., Arch. f. Il^/drobiol., Suppl. 3d. l4:l6o. 
193b. 
Verification of identification: ''ArISP, G.C. 2213. 
Distribution and ecology: Unknown 
Occurrence: A rare form found only in the Blanshan pond. 
Pinnularia stomatophora rar. triundulata Font. 
Fontell, G. Arkiv f. Botanik l4. Ho. 21:30, PI. 1, Fig. 11. 1917* 
Illustration: Hustedt, F., Int. He v. der Ges. Hydrobiol. und Hydro-
graph. 42:38, Pig. 163-170. 1942. 
Distribution and ecology: Unlcnov/n. 
Occurrence : A rare variety found in three ponds. 
Pinnularia viridis Ehr. 
Cleve, P. T., Kongl. Sv. Vet. .^Ikad. Hand., Ny Foljd, 27, No. 3:91» 
1895. 
Illustration: Van Heurck, H., Synopsis, p. 73, pl' 5; fig- 5' I880-
1881. 
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Verification of identification: Van Ileurck Type $6. 
Distribution and ecology: A cosmopolitan eurytropic form reaching 
maximum development in alkaline waters (Hustedt, 1933). 
Occurrence: Found as an infrequent species in the majority of ponds 
investigated. 
Subfamily Gomphocymbelloideae 
Gomphonema Agardh 
Goniphonema ac-ominatuB var. laticeps (Ehr.) Grun. in Van Heurck 
Grunow, A., in Van Heurck/H., Synopsis, pi. 23, fig. 17« l880-l83l. 
Verification of identification: MSP, G.C. f 6153^. 
Distribution and ecology: Unknown 
Occurrence: A frequent entity in the Blanshan pond. Not found in 
the ponds of southern Iowa. 
Gomphonema acujainatun var. turris (Ehr.) Cleve 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., îîy Foljd, 26, Ko. 2:134. 
1894. 
Illustration: Van Heui'ck, H., Synopsis, pi. 23, fig.-31' I88O-I88I. 
Verification of identification: AIEP, G.C. •;•/- 2178. 
Distribution and ecolos,"-: Unlino^m 
Occurrence; A very rare entity with only a few frustules found in 
the Kruse pond. 
Gomphonema affine Kuta. 
Kutzins, F. T., Die Kieselschaligen. Bacillarien oder Diatomeen, 
p. 94, PI. 30, Fig. 48. 1844. 
Illustration: Van Heurck, H., Synopsis, pi. 24, fig. 8-I9. I880-
1881. 
lOS) 
Verification of identification: AIiSP_, G.G. 2307-
Distribution and ecology: Uiilcnown 
Occurrence: Present in most of the ponds investigated becoming 
frequent in the Kruse and Blanshan ponds. Most cormionly occurring as an 
epiphj'te on filamentous algae in the early winter. 
Gomphonem angustatvuu (l{utz.) Kabh. 
Cleve; p. T.; Kongl. Sv. Vet. yJmd. Hand.; Ny ?oljd_, 26; Ko. 2:l8l. 
1894. 
Illustration: Van Ileurck, II.; Synopsis, pi. 2h, fig. 8-10. looO-
l88l. 
Verification of identification: Van Heurck Type •,/ 215. 
Distribution and ecology: riustedt (195?) describes this species as 
an alkaliphiliC; oligosaprobic forui nost cormonly found in "aufwuchs" 
communities. 
Occurrence: A frequent fora found in most collections. 
Gomphonena angustatum var. prodjcta Grun. in Van Eeurck 
GrunoU; in Van Heurck, H.; Synopsis; pi. 24; fig. 52-55» l880-
1881. 
Description: Ilustedt. F.. in Pascher; p. 373; Fig- 1930. 
Verification of identification: arISP; Tera^ere and Feragcillo collec 
37. 
Distribution and ecology: ?oged (I9':.7j) found this to je a dominan-
form in highly polluted areas. J^rgenseu (ly^O) found it to be uncommon 
in eutrophic ponds. 
Occurrence: An infrequent form fo nd in a few ponds located on the 
Wisconsin drift. 
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Gomphonema angustatum var. sarcophagus (Greg.) Grun. in Van Heurck 
Grunow, A., in Van Heurck, H., Synopsis, pi. 25, fig. 2. I88O-I88I. 
Description: Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 
26, No. 2:l8l. 1894. 
Verification of identification: ANSP, G.C. # 44849a. 
Distribution and ecology: Unknown 
Occurrence: An infrequent variety found in scattered collections 
from several ponds. 
Gomphonema brasiliense Grun. 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, No. 2:l89. 
1894. 
Illustration: Van Heurck, H., Synopsis, pi. 25, fig. 17. I88O-I881. 
Verification of identification: ANSP, G.C. 6587a. 
Occurrence: A very rare species in Iowa ponds and found only in the 
plankton of the Kruse pond. 
Gomphonema constrictum Ehr. 
Van Heurck, H., Synopsis, p. 123, pi» 23, fig. b. I88O-I88I. 
Verification of identification: Van Heurck Type j}= 205« 
Distribution and ecology: Hustedt (1938) considers this species to 
be cosmopolitan, eurytropic and indifferent to pH and salinity. In a 
later investigation (1957) he refers to this taxon as oligosaprobic and 
alkaliphilic. Foged (1948b) found this entity in heavily polluted waters 
though in small amounts. Fjerdingstad (1950) found it in waters varying 
from oligosaprobic to mesosaprobic. 
Occurrence: Frequent only in the Kruse pond. 
ill 
Gomphonema constrietum var. capitaturn (Ehr. ) Grun. in Van Heurck 
Grunow, A., in Van Heurck, H., Synopsis, pi. 23, fig. ?• I88O-I881. 
Description: Husxedt, F., in Pascher, p. 377, Fig. Yi)-
Verification of identification; ANSP, G.C. § 3672a. 
Distrioution and ecology: Hustedt (1957) states tiiat this variety 
occurs almost everywhere with the species and is not ecologically 
different. Foged (1953) considers this entity to be indifferent to pH, 
but states that it is usually found in hard waters. 
Occurrence: Found as a frequent entity in the Kruse pond. Inrrequent 
in utner ponds iocated on the Wisconsin drift. 
Gomphonema gracile Ehr. 
Hustedt, F., in Pascher, p. 37b, Fig. 702. 1930. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 236, 
Fig. 16. 
Verification of identification: Van Heurck Type ^  212. 
Distribution and ecology: A cosmopolitan littoral form found in 
slightly acid to alkaline waters (Hustedt, 1938). Hustedt (1957) con­
siders this form to be oligosaprobic. Cholnoky (1958) states that this en­
tity is a succession diatom and its presence indicates that the environment 
is recovering from heavy pollution and approaching mesosaprobic conditions. 
Occurrence : A frequent diatom in many ponds. 
Gomphonema Insigne Greg. 
Gregory, Mfm., Quar. Jour. Mic. Sci. 4:12, pi. 1, fig. 39. I856. 
Illustration: Van Heurck, H., Synopsis, pi. 2k, fig. 39-^. I88O-
1881. 
Verification of identification: Van Heurck, Type § 43. 
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Distribution and ecology: Unknown 
Occurrence: A rare diatom with only a few frustules found in three 
ponds. 
Gomphoneniu intricatiira Kutz. 
Kutzing; F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, 
p. 87, PI. 9, Fig. 4. 1844. 
Illustration: Van Ileurck, H._, Synopsis, pi. 24, fig. 3Si-40. I88O-
1881. 
Verification of identification: Van Heurck Type •;!= 2l4. 
Distribution and ecology: A cosmopolitan, saproxenous, littoral 
forra reaching laaximun development in stagnant alkaline waters (Hustedt, 
1957). 
Occurrence: Conraon only in the Audleheln pond. A frequent entity 
in the mjority of other pond localities. 
Gomphoneiiia intricatum var, dichotoina Grun. in Van Heurck 
Gruno^ f, A., in Van Heurck, H., Synopsis, pi. 24, fig. 3O-3I. I88O-
1881. 
Description: Cleve, P. T., Kongl. Sv. Vet. /ikad. Hand., Ny Foljd, 
26, No. 2:182. 1894. 
Verification of identification: ANSP, G.C. 3972a. 
Distribution and ecology: Same as for nominate variety 
Occurrence : Frequent only in the Jennett and Corbin ponds. This 
taxon was found very commonly in association with colonies of bryozoans. 
Gomphonema lanceolatum Ehr. 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Hy FBljd, 26, Ko. 2:183. 
1894. 
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Illustration; Van Heurck, H., Synopsis, pi. 2^, fig. 11. I88O-I88I. 
Distribution and ecology; A cosmopolitan form with massive develop-
• 
raents found only in the tropics (Hustedt, 1930). Hustedt (1938) states 
that this species is very eurytropic to pH. 
Occurrence: A very rare taxon in the Iowa ponds and only a very 
few frustules found in the Audleheln pond. 
Gomphonema olivaceum (Lyngb.) Kiitz. 
Kiltzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, 
p. 85, PI. 1, Fig. 13-15. 1844. 
Illustration; Van Heurck, H., Synopsis, p. 126, pi. 25, fig. 20 a-c. 
1880-1881. 
Verification of identification; Van Heurck Type 337' 
Distribution and ecology; A cosmopolitan species characteristic of 
flowing waters (Foged, 1948b). Hustedt (1957) refers to this species as 
oligosaprobic and alkalibiontic. Kolkwitz (1935) states that this is the 
only^species of Gomphonema that is not beta mesosaprobic. 
Occurrence; A very rare form. Found in three ponds, but single 
frustules in each instance. 
Gomphonema parvulum KUtz. 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 26, No. 2;l80. 
1894. 
Illustration; Van Heurck, H., Synopsis, p. 125, pi. 25, fig. 9* 
1880-1881. 
Verification of identification; Van Heurck Type =jf= 206. 
Distribution and ecology; Hustedt (1938) states that this species 
is cosmopolitan, eurytropous and euryzonous with massive developments 
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usually occurring In littoral areas. (l^48a) ;t'o-nd this to be a 
fi-equent fo™ in polysaprobic areas. Cliolnoky (195S) considers this to 
be a nesosaprobic i'ona. Hustedt (lS'57) calls it euryoxybiontic and states 
that it nay be a saprophyte. ?jerdin^stad (196-r) refers to it as 
saprophilo'j.s. 
Occurrence : One of the coniiuonest diatons of loua fa mi ponds and 
found as a frequent or corxnon fom in ajziost all ponds. 
Goraphonema spha e rophoriim Ehr. 
Glevej F. T., Kongl. 3v. Vet. Mead. Hand., IJy FSljd, 26, Ho. 2:18$. 
1894. 
Illustration: Van lîeurck, H., Synopsis, pl. 23; fig. 30. I88O-I88I. 
The specimens collected during this investigation agree in all 
respects with the description and illustration cited above except the 
Iowa fonns are capitate on both ends. It seeas wise to add this to the 
description of an existing taxon rather than erect a new one on these 
grounds alone. 
Distribution and ecolcgj": Unlcnown 
Occurrence: Frequent in the C orb in pond and infrequent in rnany 
other ponds located on the Wisconsin drift, rio frustules were found in 
the southern I mm ponds. 
Gozn.phoner.ia siibclavatuxi var. nexicanuia G run. in Van Heurck 
Grunow; in Van I-Ieurckj II.; Synopsis, PI. 24, Fig. 3» ISSO-I08I. 
Verification of identification: Van Heurck Type 250. 
Distribution and ecology: Unknown 
Occurrence: j\ frequent diatom fo nd in the littoral areas of almost 
all ponds investigated with greatest development in the spring and fall 
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raou'bns. 
i'uaphora Eîir. 
j'j-iphora montana Krasske 
Ki-usskG, G.; IIedvi[^iu TSiUS»; Pl. 2, Pi^. 2?. 1932. 
Illustration: ilustedt; Arch. f. ilydrobiol., Suppl. 3d. 15:413; 
PI. 24; Pij. 6-8. IS38. 
Distribution and ecolo[^ ': Cosmopolitan. Hustadt (l93'3) refers to 
this species as an alkalibiontic aerophile. 
Occurrence: n^ inf'requent entity in the mjority of ponds investi­
gated nost conmonly occurring in collections of detritus during spring 
and fall. 
/fflrphora ova lis iciitz . 
Ilustedt; F.; in Pascher, p. 3^2; Fig. 628. 1930-
Illustration: Van Heure]:. H., Synopsis, p. 59; pi- 1; fig. 1. 
1880-1881. 
Verification of identification: Van lieurck Type ;/• 1. 
Distribution and ecology: Cosmopolitan. J^ rgensen (1948) foimd 
this to be a comion species in eutrophiC; alkaline lakes and ponds. 
Occurrence: Infrequent in Iowa ponds and never as coimon as var. 
libyca. 
Aniphora ova lis var. libyca (Ehr;) Cleve 
Cleve, p. Ï.; Kongl. Sv. Vet. Akad. Hand., ITy Foljd; 27; Ho. 3:104. 
1895. 
Illustration: Van Heurck, H.; Synopsis, pi. 1, fig. 2. I880-I88I. 
Occurrence: This taxon was a frequent taxon in almost all ponds 
investigated occurring as ah epiphyte on vascular plants. 
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/unphora ovalls var. pedlcJ.us (Kutz.) V. Ileurck 
Van lieurck, 11., Synopsis, p. ^ 9, pi. 1, fi^. 6-7. 1880-I88I. 
Description; Hustedt, F., in Pascher, p. 343; Fig. 629. 1930. 
Verification of identification: Van Heurck Type yp 3. 
Distribution and ecology; Hustedt (1938) states that this taxon 
reaches mixiraum development most coiïimonly in highly aerated alkaline 
waters. Stoermer ( 1963b) found this to be a coiimon epiphyte on large 
diatoms and filamentous green algae in Lake West Okoboji, Iowa. 
Occurrence; infrequent fomi in collections taken from detritus 
in the littoral regions of ponds on the Wisconsin drift. 
Aaphora perpusilla Grun. 
Cleve; P. Kongl. Sv. Vet. Akad. Hand., rJy Foljd, 27, No. 3:10$. 
1895. 
Illustration; Adolph Schmidt's Atlas der Diatorjaceenkunde, PI. 26, 
Fig. ICQ (as Jimphora globulosa Schumann) 
Verification of identification: Van Heurck ï^Tpe -j/ h. 
Distribution and ecology; Unknown 
Occurrence; This taxon was a frequent bottom form in almost all 
ponds on the Wisconsin drift and became a winter dominant in the Blanshan 
pond. 
Amphora pseudotenuistriata spec. nov. (fig. k) 
ValTO cum raargine dorsali distincte convexa, margine ventral! leniter 
convexa, apicibus eductis et capitatis; longitudo I6 u, latitude 3*5 u; 
striis dorsalibus radiatis 2k/l0 u in media parte facientibus tenuiosimis 
ad apices; centralis 5-6 striis aequibiter praecisis; striis ventralis 
leniter tenuioribus et gradatim praecidentibus prope aream centralem; 
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area axialis angusta inaequaliter dilatata ad parten centrales, et 
perveniente ad ventralem marginen valvae; raphe flectis dorsaliter ad 
proxiraales et distales apices. 
Valve strongly convex on the dorsal surface, slightly convex ventral 
surface; ends drawn out and capitate; l6 u long, 3*5 u wide; dorsal striae 
radial, 2k in 10 u at center becoming very fine at ends, central 5-6 
striae equally shortened, ventral striae slightly finer and gradually 
shortening near central area; axial area narrow unequally expanded at 
central area and reaching ventral valve rrargin; raphe bent dorsally at 
proximal and distal ends. 
This species resembles Amphora tenuistriata Mang. differing only in 
presence of ventral striae and coarser dorsal striae. 
Type locality: Farm pond on Kimberley's T^fin Anchor Farm, sec. 17, 
Hew Albany t;rp., Story County, Iowa . 
Holotype: lov/a State University Diatom Herbarium, /unes, Iowa, 
author's collection j/-- 4l8. Collected by Lloyd E. Ohl, October 7; 19^k. 
Distribution; A rare species Ifliown only from type locality. 
Amphora s ubmontana liust. 
Hustedt, P., Exploration du Parc National Albert, p. 112, PI. 11, 
Fig. 4. 1949. 
Distribution and ecology: Unlaiown 
Occurrence: Infrequent in a few ponds scattered throughout the 
collecting area. 
Amphora veneta Kutz. 
Kutzing, F. T., Die Kieselschaligen. Eacillarien Oder Diatomeen, 
•p. 108,' PI. 3; Fig. 2k. 1844. 
lis 
Illustration: Van Ileurek, ii., Synopsis, p. 58, pi. 1, l'i^. 17* 
I80o-l03l. 
Verification of identification: Van Ileurck T^-pe 10. 
Distribution and ecolojy: A cosmopolitan, indifferent species found 
in very different environments (Fo^ed, lQ4ob). Hustedt (1957) places this 
taxon with the mesooxybiontic forms. 
Occurrence: very coiniaon diatom found as a littoral and planktonic 
form. 
CyiTibella Agardh 
G';>T.ibella affinis Kutz. 
Kutain^j, F. T., Die Kieselschalijen. Bacillarien oder Diatomeen, 
p. 30, Pl.. 4, Fij. 1;. 1844. 
Illustration: Van Heurcl:, JI., Synopsis, p. 62, pi. 2, fi^. I9. 
IdoO-lool. 
Verification of identification: Van Ileurck Type •/ 2u. 
Distribution and ecology: A cosmopolitan species of standing and 
flowinj waters'reachinj nKximum development as a littoral form in alkaline 
water (llustedt, 1^38). 
Occurrence: An infrequent species in the Kruse pond, rare in the 
Hertz pond. 
Cynbella aspera (Ehr.) Ileribaud 
Cleve, p. T., Konjl. 3v. Vet. /tad. Hand., Ny Foljd, 26, Ho. 2:175-
1894. 
Illustration: Van Ileurck, li., Synopsis, p. 63, fij. 10. 1830-iSSl. 
Verification of identification: ArSP, G.C. / 5511» 
Distribution and ecology: Patrick (in Hutchinson et , 195^) 
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considers this species to be a shallow yater form most widely distributed 
in eastern and midwestern United States. Hustedt (1957) classifies this 
diatom as alkaliphilic and oligosaprobic. 
Occurrence; A rare species with only a few frustules found from 
bottom collections of the Kruse and Blanshan ponds. 
Cymbella cistula (Hemp.) Kirchn. 
Cleve, p. T., Kongl. Sv. Vet. Akad. Hand., Ny Foljd, 26, No. 2:173. 
1894. 
Illustration: Van Heurck, H., Synopsis, p. 64, pi. 2, fig. 12. I88O-
1881. 
Verification of identification: Van Heurck Type # 24. 
Distribution and ecology: One of the most widely distributed diatoms 
of alkaline waters (Hustedt, 1938). Kolkwitz and Marsson (1908) and 
Hustedt (1957) consider this taxon as oligosaprobic. 
Occurrence: A frequent diatom in the Kruse pond most commonly found 
as an epiphyte on filamentous algae and vascular plants. 
Cymbella iowensis spec. nov. (fig. 3) 
Valva elliptica, paene symetricalis apicibus leniter productis; 
longitudo 25-28 u, latitude 7-7«5j striis robustis et tenuiter punctuatis, 
radiatis I2-I3/IO u ad mediam partem facientibus radialioribus et 
tenuioribus ad apices; area axialis angusta, dilatata inaequiliter in 
centrali area; raphe paene centralis, filiformis; terminibus raphibus 
fissuris dorsaliter hamatis. 
Valve elliptic, almost symmetrical with slightly produced ends; 25-
28 u long, 7-7.5 u wide; striae very robust and finely punctate, radiate, 
12-13 in 10 u at center becoming more radial and finer (18-20 in 10 u) 
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at the ends; uxial area narrOT, unequally e;rounded at central area; raphe 
nearly central, filiform; termilnal raphe fissures hook dorsally. 
This species most closely resembles %rmbella hybrida Grun. differing 
ia valve dimensions and in having much less noticeably produced ends. 
Time locality: Farm pond on the Harry Blanshan fariii in sec. 1, Des 
Moines tvrp., Boone County, I ova. 
l-Iolotype: Iowa State University Diatom Herbarium, Azies, I ova, 
author's collection 73- Collected by Lloyd E. Ohl, September 2$, l$b3. 
Distribution and occurrence: Knovra only from type locality as an 
epiphyte on Hydrodictyon reticulat'..'iii (L.) Lajerheim. 
Cymbella microcephala Grun. in Van Heurck 
Grunow, A., in Van Heurck, Synopsis, p. 63, pi. 8, fi:;;. 36-38. I88O-
1881. 
Description: Cleve, P. T., Kongl. Sv. Vet. /Ucad. Hand., Ily Foljd, 
26, IIo. 2:184. 1894. 
Verification of identification: Van Heurck T^npe 211. 
Distribution and ecology: Hustedt (1938) refers to this diatom as 
cosmopolitan and notes that it is found principally in alkaline water. 
Occurrence: A common diatom in the ponds found on the Wisconsin 
drift becoming a winter and spring dominant in the Hertz x)ond. 
Cymbella parva (Wm. Smith) Cleve 
Cleve, p. T., Kongl. Sv. Vet. i^ad. Hand., Ily FcJljd, 26, Ko. 2:172. 
1894. 
Illustration: Van Heurck, H., Synopsis, pi. 2, fig. l4. 1880-I88I. 
Verification of identification: Van Heurck Type 23. 
Distribution and ecology: Hustedt (1930a) refers to this diatom as 
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a common littoral foiTîi of lakes. 
Occurrence: A rare diatom in lova ponds with only a few frustules 
found in bottom collections from the Blanshan pond. 
Cymbella triangulum (Ehr.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., Ky F#ljd, 26. No. 2:172. 
1894. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 377, 
Fig. 5-7. 
Verification of identification: AIÎSP, Eoyer collection Ç G-7-17« 
Distribution and ecology: Unlinown 
Occurrence: A frequent diatom in many ponds in southern Iowa, but 
a rare species in the ponds on the Wisconsin drift. This species was 
found in the bottom detritus of t'ne littoral area of the smaller ponds. 
Cymbella turgida (Greg.) Cleve 
Cleve, P. T., Kongl. Sv. Vet. j^Jcad. Hand., Ny FBljd, 26, No. 2:l68. 
1854. 
Illustration: Van Heurck, H., Synopsis, pi. 3, fig. 12. 188O-I881. 
Distribution and ecology: A typical form of the littoral regions of 
alkaline lakes (Hustedt, 1938). 
Occurrence: This taxon was found as a infrequent entity in the 
Audleheln pond. 
Cymbella ventricosa Agardh. 
Cleve, P. T., Kongl. Sv. Vet. Akad. Hand., ïïy Ft51jd, 26, Ho. 2:l68. 
1894. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenlcunde, PI. 9, 
Fig. 32. 
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Verification of identification: AixSP, ïïm. Smith collection 23'/. 
Distribution and ecoloj}': Cosmopolitan and very comon in standing; 
and flowing waters, resistant to chemical changes and variations in pll, 
bnt reaciies greatest development in alkaline waters (Schroeder, 1^3^). 
Budde (1930) includes this taxon amonj the oli^osaprobic foiias, "out also 
reports it as an associate species of Hitzschia linearis and ilavicula 
vu-lgaris which he considers as polysaprobic. Hustedt (195?) refers to 
this organism as mesooxybiohtic. Fjerdin^stad (1950) reports it from 
alpha mesosaprobic and beta mesosaprobic locations in the river MjzJlleaa. 
KollOTita (I93i?) places this species in his list of beta mesosaprobic foms. 
Occurrence: Found as a frequent diatom in many ponds. 
Family Epithemiaceae 
Subfamily Epithemioideae 
Enithemia Breb. 
Epitheaiia muelleri Fricke 
Fricke. F.; in iidolph Schmidt's Atlas dor Diatomaceenkunde, PI. 251; 
20-24. 
Description: Lieister, F., Kieselal^^en der Schweiz hijJyo, PI. 34, 
Fi?. Y-o. 1912. 
Verification of identification: iJSF, Boyer collection 648. 
Distribution and ecology: Unknmm. 
Occurrence: A very rare diatom found in only one collection from 
the Kx-use pond. 
Ep it hernia sorex ICuts. 
Kutzin^j F. T.; Die Kieselschaligen. Bacillarieu Oder Diatomeen, 
p. 33, PI. 5, FiJ. 12. 1844. 
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Illustration: Van Heurckj II., Synopsis, p. 139, pl., 32. fig. 6-8. 
1880-1881. 
Verification of identification: Van Heurck Type 259. 
Distribution and ecology: Hustedt (1938) considers this diatom to 
be a cosmopolitan form most frequently found in waters with a pH range of 
7.3-8.0, usually near the waters edge and roay be aerophilic. Hustedt (1957) 
includes this species with other saproxenous foiias. 
Occurrence: Found as a common entity growing as an epiphyte on 
filamentous green algae in the Jones pond. 
Epithemia turgida (Ehr.) Kutz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien oder Diatomeen, 
p. 34, PI. 5; Fig. 14. 181*. 
Illustration: Van Heurck, H., Synopsis, p. I38, pi. 31, fig. 1-2. 
1880-1881. 
Verification of identification: Van Heurck Tjnpe -f 251. 
Distribution and ecology: A cosmopolitan, indifferent form most 
commonly found in the littoral regions of standing water (Hustedt, 1938). 
Foged (1948b) classifies E. turgida as alkaliphilic, but since it is 
almost completely absent from even slightly acid waters he states that 
it should probably be considered alkalibiontic. Hustedt (1957) refers 
to this organism as saproxenous. 
• Occurrence : An infrequent species in the littoral regions of many 
ponds. 
Epithemia zebra var. porcellus (iciitz.) Grun. 
Hustedt, F.; in Pascher, p. 305, Fig. 731* 1930. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 252, 
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Fis. 15-21.. 
Verification of identification: AHSP, G.G. f $06$. 
Distribution and ecology: J^irgensen (1948) found this variety to be 
a dominant form in several alkaline ponds in Denmark. Ilustedt (1957) 
refers to this diatom as alkalibiontic and saproxenous. 
Occurrence: This entity was common as an epiphyte on filamentous 
algae in the Kruse pond; in other ponds it was infrequent and more commonly 
found as a bottom form. 
Subfamily Rhopalodioideae 
Rhopalodia 0. Muller 
Rhopalodia gibba (Ehr.) 0. Mull. 
Muller, Otto, Eng. Bot. Jahrb. 27:65, Pi. 1, Fig. 15-17 » 1895* 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 253, 
Fig. 1-13. 
Verification of identification: Van Heurck Tj'pe § 256. 
Distribution and ecology: Hustedt (1938) considers this to be a 
cosmopolitan alkalibiontic species reaching maximum development only in 
very hard waters. This species is saproxenous (Hustedt, 1957)« 
Occurrence: Found &s an infrequent form in most ponds investigated, 
becoming common only in the Kruse pond during the late fall months. 
Family Mitzschiaceae 
Subfamily Nitzschioideae 
Hantzschia Grun. 
Hantzschia amphioxus (Ehr.) Grun. 
Grunow, A., in Cleve, P. T., and Grunow, A., Kongl. Sv. Vet. AJcad. 
Hand., My Foljd, I7, No. 2:103. I88O. 
Illustration: Van Heurack, H., Synopsis, p. l68, pi. fig. 1-2. 
1680-1881. 
Verification of identification: Van Heurck Type ff 367* 
Distribution and ecology; A cosmopolitan, eurytropic .diatom most 
commonly found as an aerophile. Frequent in eutrophic waters, extremely 
adaptable and therefore of nearly ubiquitous "distribution. Chief develop­
ment in aquatic environments occurs in alkaline waters. Hustedt (1938) 
notes that this diatom is usually considered terrestrial and aerophilous, 
but states that this is not true as its optimum development is .usually in 
aquatic environments. Budde (193O) found this species in alpha mesosaprob 
locations in the Ruhr. Fjerdingstad (I95O) states that this species is 
beta mesosaprobic to alpha mesosaprobic. Schroder (1939) is probably most 
nearly correct when he refers to this species as very tolerant and being 
characteristic of the alpha mesosaprobic environment only when present in 
very large numbers. 
Occurrence: Occurs commonly, but never in great numbers. Most of th 
frustules seen Vere broken and this may signify that they have been washed 
in from terrestrial environments. 
Hantzschia amphioxus var. capitata (p. Mull.) Hust. 
Hustedt, F., in Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 329; 
Fig. 13. 
Description: Hustedt; F., in Pascher, p. 39^; Fig. 7^8•• 1930* 
Verification of identification: M^SP, G.C. // 44875. 
Distribution and ecology: Same as nominate variety, but never as 
common. 
Occurrence: Found in three ponds, but rare in all instances. 
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Hantzschia antphloxus var. perpusilla Zanon 
Zanon, V., Atti Pont. Accad. delle Sci., No. Lincei, 81:270, fig. 
25. 1928. 
Occurrence; Found as a very rare entity in the Corbin pond. 
Hantzschia amphioxus var. vivax (Hantzsch) Grun. 
Grunow, A . ,  i n  C l e v e ,  P. T. and Grunow, A., Kongl. Sv. Vet. ^ kad. 
Hand., Ny Foljd, 17, No. 2:103- I880. 
Illustration: Van Heurck, H., Synopsis, p. I69, pi. 56, fig. 5-6. 
1880-1881. 
Distribution and ecology: Unknown 
Occurrence: Found as a rare entity in two very shallow and turbid 
ponds of southern Iowa. 
Hantzschia iowensis spec. nov. (fig. 8, 9, 10) 
Valva conspectu congulo sigmoida; valva conspectus dorsali margine 
directa in media parte, sed undulata distaliter ad leniter apices 
capitatos; ventral! margine directa aut leniter convexa; longitudo 9-125 
u, latitudo 10; punctis carinae marginalis, 8-9/1O u, intermissis ad 
aream mediam; striis distinctis I7-I8/IO u, tenuiter punctatis. 
Valve in girdle view sigmoid, in valve view with dorsal margin 
straight in center, but curving distally toward the slightly capitate 
ends, ventral margin straight or slightly convex; 90-125 u long, 10 u 
wide; keel puncta marginal, 8-9 in 10 u, interrupted at center; striae 
distinct I7-I8 in 10 u, finely punctate. 
This species is seldom seen in valve view. In valve view it most 
closely resembles Hantzschia amphioxus var. vivax (Hantzsch) Grun., but is 
easily distinguished from this entity by being sigmoid in girdle view. 
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Type locality: A very small (O.l acre) farm pond on the Alan and Dale 
Nichols farm, sec. 7; Palymyra tvp., Warren County, Iowa. 
Holotype: Iowa State University diatom herbarium; /unes, Iowa, a-thor' 
collection -/f 200. Collected by Lloyd E. Ohl; I'ferch 3, 1964. 
Distribution: Known only from two very sliallow mud bottomed ponds in 
southern Iowa. 
Hitzschia Hassa11 
ITitaschia acicularis (Kutz.).Wra. Smith 
Smith, Wm., Synopsis of the British Diatomaceae, Vol 1, p. 43, pi. 15, 
/ 
fig. 122. 1853. 
Illustration: Van Heurck, H., Synopsis, p. l8p, pi. 70, fig. 6. 
1880-1881. 
Verification of identification: Van Heurck Type 415. 
Distribution and ecology; yoged (1948b) found this species as a 
common entity in alkaline eutrophic waters. Hustedt (1938) states that 
massive growths of this diatom occur.only in beta mesosaprobic waters. 
Occurrence: A frequent bottom form in the shallo\-7 turbid ponds of 
southern Iowa. 
I'litzschia amphibia Grun. 
Grunow, A., in Cleve, P. T., and Grunow, A., Kongl. Sv. Vet. /Ucad. 
Hand., Hy PSljd, 17, No. 2:98. l8%. 
Illustration: Van Heurck, H., Synopsis, p. l84, pi. 68, fig. 15-17-
1880-1881. 
Verification of identification: Van Heurck Type fr 10. 
Distribution and ecology: One of the most ubiquitous diatoms of the 
world and is commonly a dominant form in the littoral areas of lakes, but 
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also very common in flovin^ waters (Kustedt, 1938)" Cholnoky (1958) 
considers this species to be beta mesosuprobic. 
Occurrence: A very common diatom and found in all ponds investigated 
during this study. 
Nitzschia angustata var. acuta Grun. 
Grunm/; k., in Cleve, P. T. and Gruncr;;, A., Kongl. Sv. Vet. Akad. 
Hand.. By FGljd, 17, Ho. 2:70. l830. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 331; 
Fig. 44-4$. 
Verification of identification: MISP, G.C. -'f 4200a. 
Distribution and ecology; A cosmopolitan alkaliphilic form most 
frequently found in eutrophic lakes, but may be common in oligotrophic 
lakes (J^rgensen, 1948). 
Occurrence: An infrequent entity in the bottom collections from the 
Kruse pond. 
Nitzschia apiculata (Greg.) Grun. 
Grunow, A., in Cleve, P. T. and Grunow, A., Kongl. Sv. Vet. iiad. 
Hand., Ky Poljd, 17, Ho. 2:73. l880. 
Illustration: Van lieurck, 11., Synopsis, p. 173, pl« $8, fig. 26-27. 
1880-1881. . 
Verification of identification: Van Heurck Type f 7« 
Distribution and ecology: Hustedt (1957) refers to this diatom as 
alkaliphilic and mesooxybiontic. 
Occurrence; Infrequent from bottom collections of littoral areas 
of the larger ponds. 
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Nitzschia bacata Hust. 
liustedt; FArch. f. Hydrobiol. Suppl. Bd. 1$:48$, Pl. 4l, Fig. 
30-33. 1938. 
DistriDution and ecology: Cosmopolitan. Hustedt (1938) considers 
this entity to be a common planktonic and/or littoral fom of alkaline 
lakes. 
Occurrence: Found as a rare species in the Audleheln, Corbin and 
Hertz ponds. 
Nitzschia capitellata Hust. 
HustedtF.; in Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 3^ 8, 
Fig. 57-58. 
Description: Hustedt, F., in Pascher, p. 44, Fig. 792. 1930. 
Distribution and ecology: Probably cosmopolitan. Hustedt (I938) 
cites records only from Sumatra and Asia, but several recent United States 
publications record the presence of this entity. An indifferent littoral 
form most commonly found in highly alkaline (pH 8.3-9*2) waters (Hustedt, 
1938). 
Occurrence; Found as an infrequent inhabitant of most of the ponds 
in this study. 
Hitzschia communis Baoh. 
Grunow, A., in Cleve, P. T. and Grunow, A., Kongl. Sv. Vet. Alcad. 
Hand., Ny Foljd, 17, No. 2:97- I88O. 
Illustration: Van Heurck, H., Synopsis, p. l84, pi. 69, fig. 32. 
1880-1881. 
Distribution and ecology: A cosmopolitan entity of alkaline standing 
and flowing waters (Hustedt, 1938). 
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Occurrence: An infrequent form most,coinnionly occurring in collections 
of bottom detritus. 
I'litzschia communis var. hyaline Lund 
Lund; J. W. G.J New Phytologist 4$:104, fig. 13 g-k. 19^6. 
Distribution and ecology: Lund (1^ 46) suggests that this might be a 
common soil diatom. 
Occurrence: r'm infrequent taxon found only in the Carpenter pond. 
Nitzschia confinis Hust. 
/ 
Hustedt; ?.; Exploration du Parc National Albert; 1, Ho. 8:145, PI. 
11, Fig. 49-54, PI. 13, Fig. 84-90. 1949. 
Distribution and ecology: Unknown 
Occurrence: An infrequent taxon found primarily in the ponds on the 
Wisconsin drift. 
Nitzschia denticula Grun. 
Grunow, A., in Cleve, P. T. and Grunow, A., Kongl. Sv. Vet. Akad. 
Hand.; By Foljd, 1?, No. 2:82. I88O. 
Illustration: Van Ileurck, H., Synopsis, p. 175,-pi. 60, fig. 10. 
1880-1881. 
Verification of identification: Van Heurck Type if 75* 
Distribution and ecology: According to Hustedt (1930a) this is a 
common and widely distributed diatom. Cholnoky (1958) considers this 
entity to be oligosaprobic. 
Occurrence: Found as a frequent species in the Hertz pond. 
Nitzschia dissipa ta ( Kîîtz • ) Grun. , 
Grunow; A., in Cleve, P. T. and Grunow. A., Kongl. Sv. Vet. Akad. 
Hand.; Ny Foljd, 17, No. 2:90. l830. 
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Illustration: Van ïïeurck, H., Synopsis, p. I78, pl. 63, fig. 1. 
1880-1881. 
Verification of identification: Foged (1948b) considers this entity 
to be a'lkalibibntic;- Hustedt (1957) refers to it as alkaliphilic and 
mesooxybiontîe. 
Occurrence: Found in most ponds but always in small numbers. 
Hitzschia fonticola Grun. in Van Heurck 
Gruno\7, A . ,  in Van Heurek, H., Synopsis, pi. 69, fig. 15-20. I88O-
1881. 
Description: Hustedt, F., in Pascher. p. 415, Fig. oOO. 1930. 
Verification of identification: Van Heurck Type 1^3. 
Distribution and ecology: Hustedt (1938) describes this species as 
a cosmopolitan forra found in the littoral regions of lakes and ponds but ' 
also commonly occurring in the plankton. Hustedt (1957) considers this 
form to be oligosaprobic and alkaliphilic. 
Occurrence: Found in most localities investigated but becoming 
frequent only in some of the smaller ponds of southern Iowa. 
Hitzschia frustulum (Kutz.) Grun. 
Gruno-rf, A., in Cleve, P. T. and Grunow, A., Koagl. Sv. Vet. Akad. 
Band., Ny FBljd, 17, No. 2:98. I880. 
Illustration: Van Heurck, H., Synopsis, p. l84, pi. 63, fig. 28-29» 
1880-1881. 
Verification of identification: AKSP, Boyer collection W-5-2. 
Distribution and ecology:, Many investigators consider this species 
to be halobioritic and state that the entity found in fresh waters should 
be considered a different species. Hustedt (1957) considers this taxon 
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to be halophiliC; but states that it is also found in fresh waters. 
J^rgensen ( lgl|-8) refers to this species as indifferent to pH, but it is 
considered alkaliphilic by other investigators (Hustedt, 1957)» 
Occurrence: This taxon was found in the majority of ponds investigated 
and became a summer dominant in the Williams pond. 
Kitaschia frustuliun var. perminuta Grun. in Van Heurck 
Grunow, A., in Van Heurck, H.; Siiiopsis, pl. 68, fig. 31- I88O-I88I. 
Description: Hustedt, F., in Fascher, p. 4l$. 1930. 
Distribution and ecology: Same as for nominate variety. 
Occurrence: Found infrequently in many of the ponds investigated 
becoming a common taxon in the Redding pond. 
Hitzschia gracilis Hantz. 
Grunow, A., in Cleve, F. T. and Grunow, A., Kongl. Sv. Vet. i>Jjad. 
Hand., My Foljd, 17, No. 2:96. I88O. 
Illustration: Van Heurck, H., Synopsis, pi. 68, fig. 11-12. I88O-
1881. 
Verification of identification: ANSP, G.C. f 42792. 
Distribution and ecology: Cosmopolitan littoral form most frequently 
found in alkaline waters (Hustedt, 1938). Foged (1948b) cites the frequent 
presence of this species in polluted waters. 
Occurrence: Found in the majority of ponds investigated but never 
becoming common. 
Nitzschia hungarica Grun. 
Grun my, A., in Cleve, P. T. and Gruno\7, A., Kongl. Sv. Vet. Akad. 
Hand., My Foljd, 17, No. 2:73. I88O. 
Illustration: Van Heurck, H., Synopsis, p. 173; pl. 59; fig* 19-22. 
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l88o-lô8l. 
Verification of identification: Van Heurck Type 7* 
Distribution and ecology; Poged (19^-ob) refers to this diatom as 
being rheophilic, but Hustedt (1957) states that it is a frequent and 
widespread form in still water so is current indifferent. Hustedt.(1957) 
also refers to this entity as mesooxybiontic and alkaliphilic. 
Occurrence: This taxon was found in all ponds except the small, 
shallŒf ones of southern Iowa. It was most common as a bottom form in 
the suiamer months. 
Nitzschia intermedia Hantz. in Clave and Gruhow 
Cleve, p. T. and Grunow, A.; Kongl. Sv. Vet. Akad. Hand. Ny Foljd, 17, 
Ko. 2:95. 1880. 
Illustration: Van Heurck, ÏÏ., Synopsis, pi. 69, fig. 10-11. I88O-
1881. 
Verification of identification: MSP, Cleve & Moeller collection 
# 323. 
Distribution and ecology: Cosmopolitan. This taxon is referred to 
by Hustedt (1957) as being oligosaprobic and alkaliphilic. 
Occurrence: Found only in small numbers in the Corbin and Hertz 
ponds. 
Nitzschia kutzingiana Hilse 
Cleve, p. T. and Grunow, A., Kongl. Sv. Vet. Alcad. Hand., Ny Foljd, 
17; No. 2:96. 1880. 
Illustration: Van Heurck, H., Synopsis, pi. 69, fig. 24-26. I88O-
1881. 
Verification of identification: AKSP, G.C. f 6882a. 
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Distribution and ecology; A cosmopolitan oligohalobous; littoral 
form found in the pH range of 5*5 to 8.3 with greatest development in acid 
to slightly alkaline waters (Hustedt, I938). 
Occurrence: A frequent entity found in all ponds with greatest 
development found during the summer months. 
Kitzschia linearis (Ag.) Wra. Smith 
Smith, Wm., Synopsis of the British Diatomaceae, Vol. 1, p. 39; pi. 
13, fig. 110. 1853. 
Illustration: Van Hsurck, H., Synopsis, p. I8I, pi. 67, fig. 13-15» 
Verification of identification: Van Heurck Type if- 382. 
Distribution and ecology: Hustedt (^938) considers this diatom to be 
cosmopolitan, alkaliphilic and widespread in either standing or running 
waters. Kollcvfitz (1935) and Hustedt (1957) consider this entity to be 
mesosa-probip, but Cholnoky (1958) states that it is one of the few species 
of Bitzschia that is oligosaprobic. 
Occurrence: This entity was found in all ponds,investigated but was 
never in great numbers. 
Nitzschia obtusa • var. brevissima Grun. in Van Heurck 
Grunow, A., in Van Heurck, H., Synopsis, p. I80, pi. 67, fig. 4. 
1880-1881. 
Verification of identification: Van Heurck Type jl= kOO. 
Occurrence: A very rare entity found only in the Nichols pond. 
Nitzschia palea (Kutz.) Wm. Smith 
Smith, Wm., Sjmopsis of the British Diatomaceae, Vol. 2, p. 89.' 
1856 
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Illustration: Van Heurck; H., Synopsis, p. 183; pi- oQ, fig. 22 b-c, 
1880-1881. 
Verification of identification: Van Heurck Type f 3^1-3 • 
Distribution and ecolojji'-: a cosmopolitaii and very coimon diatom. 
This diatom has been used comrû0;ily as the priiiEry indicator of polluted 
waters. Gnolnoky (l^p8) states tnat it is tne most mesosaprobic of all 
the species of hitzschia. Hustedt (1^57) considers this taxon as 
auryoxybiontic. Jji^r^iensen (1;^48) found h. pu lea as a dominant in oli^o-
tropnic and eutropnic lakes. review/ of tne occurrence records of this 
diatom leads to the conclusion that it is very tolerant to pollution, but 
becomes dominant in polluted waters only as competitive taxa are removed. 
Occurrence: The most corffiiion diatom in many collections and most 
numerous in the bottom collections from the small mud bottom ponds of 
southern Iova. 
Kitzschia paloa var. tenuirostris Grun. in Van Keurck 
Grunow, .-i., in Van Heurck, H., Synopsis, p. I83, pi. 69, fig. 31» 
1880-1881. 
Description: Hustedt, J?., i.i Pascher, p.'4l6. 1930. 
Distribution and ecolo^/: Unknown. 
Occurrence: An infrequent diatom found only in the sout'nern Iowa 
ponds. 
Nitzschia paleacea Grun. in Van Heurck 
Grunov/, i\., in Van Heurck, H., Synopsis, pi. 68, fi^. 9-IG. I880-
1881. 
Description: Hustedt, F., in Pascher, p. kl6, Fig. 807. 1930. 
Distribution and ecology: A common diatom of standing waters 
Ijë 
(iiustedt; 1930). 
Occurrence: A frequent diatom found in the majority of collections. 
Nitzschia paleaformis Hust. 
Hustedt, FArch. f. Hydrobiol. 43:43%, PI. 39; Fij- u-14. lypO. 
Verification of identification: xuiSP, G.C. f 44226b. 
Distribution and ecology: Unknown 
Occurrence: An infrequent entity in the Fawcett and Corbin ponds. 
i'litzschia r&utenbacliiae Choln. 
Cholnoky, B. J., Oster. Bot. Zeit. 104:76, PI. 5, Fig. 228-232. 1957. 
Distribution and ecology: ICiown only from the type locality (South 
Africa) and Lake Okoboji, Iowa (Stoermer, 1963b). 
Occurrence: Found as an infrequent species in bottom collections of 
the Fawcett pond. 
Nitzschia recta Hantz. in Rabh. 
Grunow, k., in Cleve, P. T. and Grunow, A.; Kon^ l. Sv. Vet. Akad. 
Hand., ily Foljd, 17, no. 2:94.. 1880. 
Illustration: Van Keurck, H., Synopsis, pi. 67, fig. 17 « I88O-I88I. 
Verification of identification: Van Heurek ^ 79". 
Distribution and ecology: A cosmopolitan oligohalobous entity 
principally found in alkaline waters (ïïustedt, 1938). Hustedt (1957) 
considers this form to be,oligosaprobic. 
Occurrence; This entity was never frequent,'but was found in 
collections from four ponds. 
Nitzschia romana Grun. in Van Heurck 
Grunow, A., in Van Heui'ck, li., Synopsis, pi. 69, fig. 12-13. I88O-
1881. 
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Description: Ilustedt, P., in Pascher, p. 41$, Fig. 799. 1930. 
Distribution and ecology: Hustedt (1930a) states that this is a 
common fresh vater diatom, widely distributed, but commonly overlooked 
or confused with other taxa. Foged (1948b) notes that it is more commonly 
found in brackish water. 
Occurrence: A frequent diatom in the littoral regions of several 
ponds, becoming a summer dominant in the Redding pond. 
Nitzschia sigma (Kutz.) Wm. Smith 
Smith; Wm., Synopsis of the British Diatomaceae, Vol. 1, p. 39; pi. 
13; fig. 108. 1853. 
Illustration: Van Heurck/ H., Synopsis, p. 179, pl. fig. 7-8. ' 
1880-1881. 
Verification of identification: Van Heurck Type -jj- 39^* 
Distribution and ecology: Hustedt (1938) considers this form to be 
a brackish water forai most commonly found along the .sçacoasts. Huœrous 
records of this diatom in fresh inland waters have been reported from the 
United States. Hustedt (1957) characterizes this diatom as mesooxybiontic. 
Occurrence: Found infrequently in the small, shallow, turbid ponds 
of southern Iowa. 
I'Jitzschia sigma var. rigidula Grun. in Van Heurck 
Grunow, A., in Van Heurck, H., Synopsis, pl. 179; pl. 66, fig. 8. 
1880-1881. 
Verification of identification: Van Heurck Type f 396. 
Distribution and ecology: Unknown 
Occurrence : A very rare taxon found only in the Ohrt pond. 
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Nitzschia sigrnoidea (Kitz.) Wm. Smith 
Smith, Wm.; Synopsis of the British Diatomaceae, Vol. 1, p. 38, pi. 
13; fig. 104. 1853. 
Illustration: Van Heurck, H., Synopsis, p. 178, pi. 63, fig. 5-7. 
1880-1881. 
Verification of identification: MSP. Smith collection #7?. 
Distribution and ecology: A cosmopolitan alkaliphilic and oligosa­
probic diatom (Hustedt, 1957)- Foged (1948b) states that this diatom 
is most frequently found in stagnant water. 
Occurrence: Found in small numbers in bottom and plankton collections 
from the majority of ponds on the Wisconsin drift; but common only in the 
Jennett pond. 
Nitzschia sinuata var. tfbellaria Grun. in Van Ileurck 
Gruno^f; A., in Van Heurck; H., Synopsis, p. I76, pi. 60, fig. 12-13. 
1880-1881. 
Illustration: Adolph Schmidt's Atlas der Diatoniaceenkunde, PI. 331, 
Fig. 28-30. 
Verification of identification: Van Ileurck Type ^  386. 
Distribution and ecology: Cosmopolitan, but usually infrequent, 
indifferent to pH, current and salinity (Foged, Ig^Sb). Cholnoky (1958) 
states that this is one of the few species of Nitzschia that is not a 
mesosaprobe and considers it oligosaprobic. 
Occurrence: A very infrequent form found only in the Hertz pond. 
Nitzschia stagnorum Rabh. 
Grunow; A., in Cleve, P. T. and Grunow, A., Kongl. Sv. Vet. Akad. 
Hand., Ny Foljd, I7, No. 2:78. I88O. 
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Illustration: Van Heurck; H.; Synopsis, pi. 59, fig. 24. 1880-I881. 
Verification of identification: ANSP, G.C. ^  U5l68a. 
Distribution and ecology: A cosmopolitan diatom alkaliphilic and 
mesooxybiontic (Hustedt, 1957). 
Occurrence: An infrequent species found occasionally in the collec­
tions from the mud bottom of several ponds. 
Nitzschia therrnalis Kutz. 
Gi-unow, A.; in Gleve, P. T. and Grunow; A.. Kongl. Sv. Vet. Akad. 
Hand., Hy Foljd, 17, Ko. 2:78. I880. 
Illustration: Van Heurck, H., Synopsis, p. I7U, pi. 59, fig. 20. 
1880-1881. 
Verification of identification: ANSP, G.C. fl= 446l9a. 
Distribution and ecology: A cosmopolitan and alkaliphilic diatom 
primarily found in moving waters (Foged, 1948b). Cholnoky (1958) considers 
this species to be alpha mesosaprobic and states that its presence in 
large quantities indicates that the water is unsafe for human consumption. 
Occurrence: Infrequent in a few ponds. 
rlitzschia tropica Plust. 
liustedt, T.; Exploration du Parc National Albert, 1, Ko. 8:1^7, Pl. 
11, Fig. 34-38. 1949. 
Distribution and ecology: Unknown 
Occurrence : A very frequent diatom in the ponds located on the 
Wisconsin drift. 
Nitzschia tryblionella var. debilis (Am.) Grun. 
Grunow, A., in Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 332, 
Fig. 17. 
IhO 
Description: Hustedt; P., in Puscher, p. fig. 759* 1930. 
Distribution and ecology: A cosmopolitan, alkaliphiliC; ouryzonous 
diatom conmionly found in running waters (Foged; Igjl-Sb). 
Occurrence: An infrequent diatom of the souti'^rn Iowa ponds. Most 
commonly found in collections from the surface of the mud bottoms. 
Nitzschia tryblionella var. levidensis (Wm. Smith) Grun. 
Gruno^V; A., in Cleve, P. T. and Grunow; A., Kongl. Sv. Vet. Akad. 
Hand., My Foljd, 17, Ko. 2:70. 1880. 
Illustration: Van Heurck, H., Synopsis, p. 171; pi. 57, fig- 1). 
1880-1881. 
Verification of identification: Van Heurck Tj^pe 375. 
Distribution and ecology: Cosmopolitan, halophilic and.indifferent 
to pH and current (Hustedt, 1938)• 
Occurrence: Found.in many of the ponds, but never a common entity. 
Nitzschia tryglionella var. victoriae Grun. 
Grunow, A., in Cleve, P. T. and Grunov/, A., Kongl. Sv. Vet. Alcad. 
Hand., Ny FSljd, 17, %o. 2:69. I88O. 
Illustration: Van Heurck, H., Synopsis, pi. $7, fig. 1^. I88O-I88I. 
Verification of identification: ^J^ISP, G.C. -j} kGlka. 
Distribution and ecology: Unknown. 
Occurrence: An uncommon variety most frequently found in collections 
taken from the bottom of shallow ponds. 
Nitzschia umbilicata Hust. 
Hustedt, F., Exploration du Parc National Albert,-. 1, Ko. 8:129, Pl. 
11, Fig. 65. 1949. 
Distribution and ecologj^; Unl:nov7n 
l4l 
Occurrence; An infrequent form found in collections taken from the 
mud bottom of shallow ponds. 
Mitzschla vennicularis (Kutz.) Grun. 
Grunoif; A - ,  in Cleve, P. T. and Grunow, A . ,  Kongl. Sv. Vet. Akad. 
Hand.; Hy Foljd, 17, No. 2:91. I88O. 
Illustration; Van Heurck. E., Synopsis, p. I78, pl. 6k, fig. 1-2. 
1880-1881. 
Verification of identification; Van Heurck Type -If 96. 
Distribution and ecology: Hustedt (1957) refers to this entity as 
cosmopolitan, alkaliphilic and oligosaprobic. 
Occurrence: Frequent only in the Redding pond in collections from 
the detritus on the bottom. 
Kitzschia vitrea Bona. 
Grunov;, A., in Cleve, P. T. and Grunow, A., Kongl. Sv. Vet. Alcad. 
Hand., Ny Foljd, 17, Ho. 2:93.. I880. (as TOr. genuina) 
Illustration:' Van Heurck, H., Synopsis, p:. 18I, pi. 67, fig. 11. 
1880-1881. 
Distribution and ecology: A cosmopolitan alkaliphilic form commonly 
used as an indicator organism for brackish waters (Hustedt, 1938). 
Occurrence: Found as a rare entity in the Redding pond. 
Family Surirellaceae 
Subfamily Surirelloideae 
Cymatopleura Wm. Smith 
Cymatopleura cochlea Brun 
Brun, J., Mémo, de là Soc. de Phys. et D'hist. Hat. de Geifeve, 31, 
No. 2:25, pl. 22, fig. 5. 1891. 
.lh2 
Illustration: adolpa Scnmidt's Atlus der Diatornaceenkunde^  PI. 276, 
Fig. 4-6. 
Distribution uzid ecology: unknown. 
Occurrence : An infregue.:t bottom species of many ponds . 
C,\anutopleurL: elliptica (Breb.) Wra. Gmito 
Smithy Win.J Sy-.opsis of the British Diatouiaceas^ Vol, 1, p. 37; P~* 
10, fig. 80. 18:)3. 
Illustration: Von Heurck, Synopsis, p. I68, pi. 55; fig. 1. 
1880-1881. 
Verification, of ide.itificcition: Wm. Smith collection y 72. 
Distribution and ecology: Hustedt (1957) refers to tnis species as 
cosmopolitan, alkolipnilic u.id most commonly found in bottom collections 
from eutrophic lakes and pot-ds. He considers this species to be saproxen-
ous. 
Occurrence: An infrequent entity found on the mud bottom of all 
ponds investigated from tne Wisconsin drift. 
Cjiactopleura solea (Breb.) Wm. Smith 
Smith, Wm., Synopsis of the British DiatOKiaceae, Vol. 1, p. 36, pi. 
10, fig. 7-8. 1653. 
Illustration: Vtin lieurck, H., Synopsis, pi. 55; fig. 5-7* I88O-I881. 
Verification of identification: ÂNSP, Wm. Smith collection ll4. 
Distribution and ecology: A cosmopolitan benthic form of eutrophic 
alkaline waters (Hustedt, 1938). The exact position of this diatom within 
the saprobic system is controversial. Kolkwitz and Marsson (I908), Hustedt 
(1957) and Gabanski, et (1939) regard this as oligosaprobic, but 
according to Kollcwitz (1935) ^^nd Schroeder (1939) the species is beta 
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mesosaprobic. Budde (1930) also found this species in beta mesosaprobic 
locations of the Ruhr. 
Occurrence: An infrequent bottom form of all ponds investigated on 
the Wisconsin drift, present, but of lesser frequency in the ponds of 
southern I'owa. 
Surirella Turpin 
Surirella acredula Hohn and HeHerman 
Hohn M. and He Herman, J., Trans, /oner. Micro. Soc. 82:325, pi. 6, 
fig. 5. 1963. 
Verification of identification: AHSF, G.C. ^  4446o (Holotype) . 
Distribution and ecology: Previously kno\fn only from type locality, 
a soft water stream in Eastern United States (Hohn and Hellei-man, 1953) • 
Occurrence: A very rare entity found only in the Audleheln pond. 
Surirella angusta Kutz. 
Kutzing, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
61, PI. 30, Fig. 52. I84k. 
Illustration: Adolph Schmidt's Atlas dar Diatoniaceenkunde, pi. 23, 
fig. 41. 
Verification of identification: Van Heurck Ti'pe -jp YJ. 
Distribution and ecology: A. cosmopolitan littoral species most 
commonly found in alkaline running waters (Foged, 1948b). 
Occurrence: A frequent diatom found in all ponds except the very 
small Nichols pond. 
Surirella barca Hohn and Hellerman 
Hohn, M. and Hellemian, J., Trans. Amer. Micro. Soc. 82:327, pi. 6, 
fig. 7. 1963. 
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Verification of identification: ANSP, G.C. 44468 (Holotype). 
Distribution: Previously kno\7n' only from the Potoiiiac rj.ver (Kohn 
and He Herman, I903) • 
Occurrence : An infrequent benthic foim of the Audleheln pond. 
Sui'irella biseriata var. bifrons (Ehr. and Kutz.) Hust. 
Hustedt; P.; in Pascher, p. 433; Pig. 833. 193^. 
Distribution and acolojy: Goimon as a littoral fonu in alkaline 
waters (Foged, 1948b) . 
Occurrence: A very rare entity found only in the Audleheln pond. 
Surirella hoefleri Hust. 
Ilustedt; F.; Oster. Akad. d. Wiss. Math-natuxT/. Kl. Sitz. Abt. 1, 
l68:44l, Pig. 32-34. 1959. 
Distribution and ecology: Previously known only from the tjnpe 
locality in Austrian lakes. Hustedt (1959^) considers this taxon to be 
characteristic of high sodiviu concentrations in the water. 
Occurrence: This entity is an infrequent species in most of the 
ponds on the Wisconsin drift. 
Surirella linearis Wm. Siaith 
Smith, Wrn.; Synopsis of the British Diatomsceae, Vol. 1, p. 31; pi. 
8, fig. 58a. 1853. 
Illustration: Adolph Schmidt's Atlas der Diatomaceenkunde, PI. 23, 
Fig. 27. 
Distribution and ecology: Hustedt (1938) considers this species to 
be a cosmopolitan littoral and spring -foim with iisxiraum development occur­
ring in slightly acid waters. 
Occurrence: A rare form found only in the Audleheln pond. 
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Surirelia ovata Kutz. 
Kutain^i, F. T., Die Kieselschaligen. Bacillarien Oder Diatomeen, 
p. 62; Pl. 7; Fia. 1-4. 1844. 
Illustration: Adolph Schmidt's Atlus der Diatomaceenkunde; Pl. 442; 
Fig. 864.' 
Verification of identification: Van Heurck Tjn^e -y 12. 
Distribution and ecology: A cosmopolitan alkaliphilic species most 
commonly found in flowing waters and seems to be common in greatly polluted 
streams (Foged; 1948b). Hustedt (1957) considers this species to be 
tolerant to pollution and places it among the euryoxybiontic species. He 
further states that it can occur aa a saprophyte. 
Occurrence: An infrequent diatom found in the majority of ponds 
investigated. 
Surirella ova ta var. pinnata (Wm. Smith) Hust. 
Hustedt. F., in Pascher, p. 442, Fig. 865. 1930. 
Verification of identification: ANSF; G.C. f 45836a. 
Distribution and ecology: Same as for nominate variety. 
Occurrence : Of much greater frequency than the nominate variety and 
common in the Audleheln pond. 
Surirella ovalis Breb. 
Kutzing; F. T.; Die Kieselschaligen. Bacillarien Oder Diatomeen, p. 
61; PI. 30; Fig. 64. 1865. 
Illustration; Van Heurck; H.; Synopsis; p. I88; pi. 73; fig. 2-4. 
1880-1881. 
Distribution and ecology: A cosmopolitan form most commonly found 
in brackish waters (Foged; 1948b). 
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Occurrence: A very rare ferra found only in the Ohrt pond. 
Surirella robusta Ehr. 
Kutaing, F. T., Die Kieselschaligen. Bacillarien oder Diatomeen, p. 
61. 1844. 
Illustration: Van Heurck, II., Synopsis, pi. Jl, fig. 1-2. l880-l83l. 
Verification of identification: Van Heruck Type ^  4l8. 
Distribution and ecology: A cosmopolitan littoral species indifferent 
to pH but most commonly found in alkaline waters (Hustedt, 1938). 
Occurrence: An infrequent to rare bottom form found in only three 
Iowa ponds. 
Surirella stagnorum spec, nov. (fig. ll) 
Valva heteropolaris; alae distinctae, canalibus alaribus distinctis 
40-4p/l00 U; valva area solum leniter undulate; alis parum definitis; 
striis teneris 28-32/10 u; lanceolate area axiali mediocriter definite; 
longitudo 34-72 u, latitude l4-l8 u. 
Valve heteropolarj alae distinct, alar canals distinct, 40-4$ in 100 
u; valve surface only slightly undulate; wings little developed; striae 
delicate, 28-32 in 10 u; poorly defined lanceolate axial area; length 34-
72 u, width l4-l8 u. 
This species resembles Surirella pediculata Hust. but the alae are. 
finer and the shape of the valve is different in that this species has 
more bluntly rounded poles. 
Type locality: Small farm pond .in sec. 5; Nodaway twp., Adams County, 
loifa. 
Holotype: lov/a State University Diatom Herbarium, Ames, Iowa, author's 
collection =lf 384. Collected by Lloyd E. Ohl, August I8, 1964. 
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Distribution: lûiown only from three ponds in Adams, Clarke and 
Warreu Counties, Iowa. 
Occurrence: A dominant form in the Adams County fam pond. Frequent 
in the Audleheln pond during the summer months. In all case this diatom 
was collected from the mud bottom of shallow very turbid ponds. 
Surirella suecia Grun. in Van Heurck 
Grunow; A., in Van Heurck, H., Synopsis, pi. 73; fig' 19» l830-l88l. 
Illustration: Hohn M. and Helleniian, J., Trans. Amer. Micro. Soc. 
82:328, pi. 6, fig. 9. 1963. 
Verification of identification: AITSP, G.C. 39^4^. 
Distribution and ecology: Previously loi own only from Europe and 
eastern United States (Hohn and Hellerman, I963)• 
Occurrence: Found as a rare species in one collection from a small 
artificial pond in a roadside park in sec. 3I, Fairfield twp., Grundy 
County, Iowa. 
Surirella tenera Greg. 
Gregory, W., Quart, Jour. Mic.Sci. 4:11, pi. 1, fig. 38. I856. 
Illustration: Van Heruck, H., Synopsis, Suppl. pi. C, fig. 39* 
1880-1881. 
Distribution and ecology: A shallow water species with best develop­
ment in circumneutral water; oligohalobiontj common in temperate United 
States, but not reported west of Iowa (Patrick in Hutchinson, et al. 1956). 
Hustedt (1957) considers this form as oligosaprobic. 
Occurrence: An uncommon diatom with only a very few frustules found 
in less than one half of the ponds investigated. 
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Surirelia tenera var. nervosa A. Schmidt 
• Scliraidt. A.; Adolph Schmidt's Atlas der Diatomaceenkunde, Pl. 23, 
Fig. 15-17. 
Description: Hustedt; F., in Pascher, p. 439, Fig. 854,855* 1930. 
Verification of identification: AHSP, Boyer collection -jf 37^. 
Distribution and ecology: A cosmopolitan form, eurythemal and 
indifferent to pH but has greatest development at pK 7*5 (iiustedt, 1938) « 
Foged (1948b) reports this entity most commonly in flowing waters. 
Occurrence: This variety was found in greater abundance than the 
nominate variety, but became frequent only in the Audleheln pond. 
Figure 2. Achnanthes rotunda spec. uov. (X 2, 250) 
Figure 3» Cynibellc. ipwensis spec. nov. (X 2 . 250) 
Figure 4. Junphora pseudotenuistriata spec. nov. (X 2 
Figure 5 ' ITavxcula iowensis spec. nov. (X 2,250) 
Figure 5. Navicuia pauc ivi s i ta ta var. stagnoriun (X 2, 
Figure 7. Ilavj-cula doddii spec. nov. (X 2,250) 
Figure 8. Hantzschia iovensis spec. nov. (X 2,250) 
Figure S-10. Hantzschia iowensis spec. nov. (X 780) 
Figure 11. Surirella stagnorum spec. nov. (X 2,250) 
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SUm.'làilY 
1. Iowa farn ponds m.y be characterized ts eutrophic litird water 
ponds with very little evidence of organic pollution. 
2. Diatoms mke up a large part of the summer phytoplaakton and in 
most instances become the dominant plankto.-ic form during the winter 
months. . 
3. Tne greatest concentration of planktonic diatoms appear to be 
near the surface. 
4. Different diatom populations were associated with different 
substrata and the presence or absence of suitable substrate raay be of 
importance in determining the' diatom flora of a po.id. 
5. The nitrate concentrations of Iowa farm ponds rarely surpassed 
5 ppm and; thus would not create a health hazard. 
o. The presence of large populations of planktonic diatoms create , 
a problem in maintaining filters. 
7- Taste and odoT problems created by diatoms do not appear to 
create a severe problem in utilizing pond waters in the household. 
8. The diatom flora from-13 ponds contain no less than 26o diatom 
taxa belonging to 29 genera. Only 13 taxa were common to all ponds while 
62 were found in single localities. The flora of the ponds of southern 
Iowa differs from that of the central Iowa ponds. Tnis has been attrib­
uted primarily to differences in tj^pe of substrata available for coloni­
zation and differences in dissolved mineral nutrients. 
9. A discussion is presented of the problems associated with the 
assessment of pollution, in water. Chemical and bacteriological investi­
gations can provide only momentary pictures of conditions at the time 
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samples for analyses were collected. The biological method is probably 
of great value in determining the potability of water, but this can be 
done only by analysis of the community structure and not be the presence 
or absence of a few species. 
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APPENDIX 
Table 6. Results of physical and chemical analyses of thirteen Iowa f&rm pouds (Temperature = 
others = ppiii). NO3 expressed as nitrate nitrogen (alk expressed as CaCO^) • Samples were 
taken at a depth of approximately 15 cm. 
Pond Date Temp pil O2 Alk Hard CI Fe kOg iiOg CÛ2 SiOg SOi^ POi, Turb 
Audleheln 6-1-64 25 8.5 5.0 50 80 10 2.0 0.5 T 0 0.3 35 0.6 4co 
Âudleheln 6—30 27 7.4 3.5 50 50 5 0.4 1.5 T 2 3.0 65 0.6 430 
Audleheln 9-9-64 10 8.0 7.0 60 70 5 T • 0.2 T 0 0.8 35 0.7 80 
Blanshan 9-29-63 19 ' 8.3 - 150 150 10 0.2 0.2 0 - 0.3 35 0.4 20 
Blanshan 10-12-63 20 8.2 - 150 180 10 0 1.0 .01 - 0.5 30 0.4 30 
Blanshan 11-8-63 11 8.6 8.5 170 190 10 0.1 0.3 .02 0 0.4 33 0.5 20 
Blanshan 11-25-63 4 8.9 9.0 180 200 5 0.1 T T 0 0.5 75 T 10 
Blanshan 12-7-63 1 8.2 9.0 180 190 20 0.1 T T 2.0 0.2 32 - 30 
Blanshan 12-21-63 1 8.2 8.5 210 240 20 T 0.3 T 2.0 0.6 35 - 20 
Blanshan 1-5-64 1 6.6 8.5 220 240 10 T 0.1 .01 1.0 
vo 
'
 
4o 0.3 0 
Blanshan 2-8-64 1 8.0 - 10 220 220 20 T 0.2 T' 2.0 
1 
1.3 75 0.1 10 
Blanshan' 2-29-64 1 8.0 - 210 220 12 0 T T 2.0 1.1 55 - 10 
Blanshan 3-19-64 5 8.2 9.0 190 200 15 T 0 0 2.0 0.3 50 - 20 
Blsnshan 3-30-64 1 8.3 9.0 210 225 10 0.2 0.5 0 2.0 0.5 45 T 25 
Blanshan 4-12-64 10 CD
 
0^
 
8.5 155 215 10 0.3 - .02 0.0 0.3 60 0 60 
Table 6. (continued) 
Pond Date Teiiç) pH O2 Alk Hard 
Blanshan 4-25-64 l4 7.7 7.0 200 220 
Blanshan 5-8-64 17 - 6.0 100 120 
Blanshan 5-26-64 22 8.9 7.5 l40 170 
Blanshan • 6-19-64 24 8.8 8.0 155 200 
Blanshan 7-1-64 27 9.1 - l4o 160 
Blanshan 6-18-64 28 8.6 9.0 145 180 
Blanshan 8-3-64 29 8.5 8.5 170 210 
Blanshan 9-8-54 24 8.6 5.5 175 190 
Blanshan 9-27-64 16 8.5 7.0 180 180 
Blanshan 10 —2o —o4 l4 8.6 9.0 165 195 
Blanshan ' 11-24-64 1 8.3 9.0 180 210 
Carpenter 6-1-64 22 8.7 6.0 125 i4o 
Carpenter 7-20-64 26 8.8 5.5 135 i4o 
Carpenter 10-9-64 11 9.1 7.0 135 l4o 
Corbin 9-20-63 20 8.9 - 115 120 
Cl Fe KO3 NOg COg SIO2 SO4 PO4 Turb 
10 0.1 0.2 .02 0.0 0.4 35 0 20 
10 - - - 4.0 
-
- 3250 
10 0.3 - 0.2 0 5.0 45 0 4o 
15 0.1 3.4 2.1 0 2.2 38 0 20 
10 0.1 5.5 0.2 0 15.0 33 0.3 50 
10 0 6.0 0.2 0 3.0 35 0.5 15 
10 0.1 4.0 0.1 0 
0
 
v
o 
35 0.5 35 
10 0.1 0.4 .02 2.0 5.0 27 0.5 30 
10 0.1 1.1 .03 0 3.0 30 0.5 5 
10 0 0.1 .02 0 0.3 35 0.3 0 
10 0 0.5 .02 • 0 0.2 55 0.4 10 
10 1.0 0.1 T 0 0.5 17 - 60 
10 0.2 0.5 T 0 1.8 17 0.6 50 
10 0 0.3 0 0 0.6 15 0.4 20 
15 0
 
H
 
0.2 0 0 0.8 25 - 20 
Table 6. (continued) 
1 
Pond Date Temp pH ' O2 Alk Hard 
Corbin 9-28-63 21 8.8 8.5 l4o 170 
Corbin 10-12-63 18 8.9 8.0 l4o 120 
Corbin 11-6-63 11 8.2 8.0 130 120 
Corbin 11-23-63 10 6.9 8.0 130 120 
Corbin 12-10-63 7 7.9 7.5 130 125 
Corbin 1-15-64 1 6.4 7-5 125 i4o 
Corbin 2-8-64 1 8.0 7.5 130 130 
Corbin 2-2-64 3 8.5 - 125 130 
Corbin 3-15-64 9 8.0 6.8 130 150 
Corbin 3-30-64 3 8.2 7.7 130 l4o 
Corbin 4-11-64 10 7.7 7.5 130 150 
Corbin 4-25-64 i4 7.8 7.0 130 150 
Corbin 5-18-64 20 8.4 6.5 150 Ito 
Corbin 5-26-64 25 9.0 8.0 90 100 
Corbin 6-19-64 28 9.4 8.0 70 130 
Cl Fe M03 IKg OOg SiOg SOi^  POl^  Turb 
15 0.1 0.4 o4 0 2.0 30 - 30 
10 0.1 1.0 0 0 0.6 15 0.5 20 
10 ï 0.4 T 0 0.2 22 - 10 
10 0.2 0 0.2 0 0.2 35 0.3 10 
25 0.1 0.2 .03 0 0
 
fo
 
28 0.3 20 
10 - 0.2 .03 2 0.3 W 0.4 10 
20 T 0.2 T 2 0.9 4o 0.5 5^  
10 0.1 0.1 T 2 0.5 4o 0.2 10 
10 T 0.1 0 2 0.4 50 - 30 
15 0.4 0.9 T 2 0.2 45 0.4 40 
20 0.3 - .01 2 0.2 45 0.2 20 
10 0.3 0.1 .05 0 0.3 40 0 40 
12 0.1 - 0 0 0.5 4o 0.3 0 
10 0.1 - . .03 0 0.2 35 0 0 
10 0 0.2 0 0 0.3 30 0.2 10 
Table 6. (continued) 
pond Date Temp •pîl - °2 Alk Jiarc 
Corbin 7-3-04 32 10.0 11.0 60 85 
Corbin 7-18-64 34 10.0 12.5 80 100 
Corbin 8-jo4 29 9.3 6.0 80 110 
Corbin 1 CO
 
1 
-
F-- 28 9.2 6.5 90 120 
Corbin >-27-64 16 8.5 5.2 110 120 
Corbin 10-28-64 l4 8.7 8.0 125 130 
Corbin 11-19-64 6 8.3 8.5 i4o 150 
Fawcett 9-20-63 20 9.2 8.0 110 l4o 
Fawcett 9-28-63 20 9.3 8.3 150 140 
Fawcett 10-12-63 18 9.2 8.4 120 l^ K) 
Fawcett 11-0-63 11 8.0 7.5 160 150 
Fuwcett II-23-Ô3 - 7.5 6.0 iGo 150 
Fawcett 12-10-63 1 8.2 7.0 175 160 
Fawcett 1-5-64 1 
-7 G.o 190 170 
Fawcett 2-8-64 1 8.9 6.0 200 160 
Cl Fe KOo IlOg COg SlOg, SO^ PO), Turb 
10 0 O.h T 
15 0 0.? T 
15 0.3 0.5 0 
10 - 0.6 0 
15 0.1 0.7 T 
10 - 1.0 .03 
10- - 0.4 .05 
30 0.2 0.4 0 
35  0 .2  0 .5  0  
40 0.2 1.2 0 
35 0.2 0.6 T 
35 0 .2  0 .6  .03 
50 0.2 0.2 .02 
35 T 0.5 0.1 
70 T 0.4 T 
0.5 30 0.4 25 
0.8 30 0.6 20 
2.0 36 0.6 8o 
2.0 35 0.5 l40 
3.0 28 0.9 30 
0.3 20 0.5 10 
0.2 23 0.3 15 
1.4 22 2.7 70 
1.3 25 2.0 60 
1.4 20 1.5 70 
O.U 20 1.2 70 
0.% 37 1.1 50 
1.0 25 1.0 75 
1.1 50 1.2 4o 
1.7 6o 0.7 50 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Table 6. (continued) 
Pond Date ïerap pli Cg Alk Hard 
Fawcett 2-29-64 2 9.1 6.0 l8p l6o 
Fawcett 3-15-64 9 8.8 8.5 150 160 
Fawcett 3-30-64 1 8.5 7.0 I70 190 
Fawcett 4-11-64 9 8.5 8.5 160 I80 
Fawcett 4-25-64 l4 8.2 6.0 I80 180 
Fawcett 5-8-64 21 8.6 6.5 2CXD I85 
Fawcett 5-26-64 26 8.7 6.0 220 I90 
Fawcett 6-19-64 28 9.4 10.5 190 190 
Fawcett 7-4-64 28 10.5 8.0 150 ,160 
Fawcett 7-20-64 30 9.5 - l4C l^ K) 
Fawcett 8-3-64 28 9.2 4.5 150 160 
Fawcett 9-8-64 25 8.5 - 185 160 
Fawcett 9-27-64 I7 8.4 5.5 185 170 
Fawcett 10-28-64 l4 8.9 10 I70 I80 
Fawcett 11-19-64 6 8.3 6.0 190 180 
CI Fe HOo IDg COg SiCg SC,^ POj^ Turb 
0.2 0.3 
.35 0.2 0.4 
35 0.3 0.9 
4o 0.6 
35 0.4 0.5 
35 0.4 0.5 
4o 0.4' 0.4 
4o 0.1 0.9 
W 0 0.7 
4o 0 0.5 
35 0.2 0.5 
35 0.2 0.6 
30 0.1 1.1 
4o - 0 
45 - 0.4 
T 0 0.4 
0 0 0.2 
0 0 0.5 
.02 0 0.8 
0 . 0 0.9 
.03 0 1.1 
.08 0 1.4 
.03 0 0.5 
T 0 0.2 
T 0 1.2 
.01 0 2.0 
.01 0 3 
.03 1 4 
T 0 0.2 
.02 0 0.3 
35 0.5 60 
1.0 60 
35 1.0 20 
65 1.2 110 
40 1.6 70 
42 1.8 50 
35 1.3 10 
30 1.6 20 
32 1.6 15 
25 2.2 20 
25 2.0 25 
25 3.1 70 
20 3.2 35 
20 1.7 10 
27 1.1 10 
Table 6. (continued) 
Fond Date Temp pîl Og Alk Hard 
Hertz 9-20-63 20 8.0 6.5 150 160 
Hertz 9-28-03 21 7.5 9.0 100 115 
Hertz 10-12-63 18 7.5 8.5 155 175 
Hertz 11-6-63 11 7.7 6.5 160 180 
Hertz 12-12-63 1 7 7.0 200 220 
Hertz 12-21-63 1 8.1 7.0 190 220 
Hertz 1-5-64 1 6.6 6.0 170 210 
Hertz 2-8-64 1 8.5 5.0 170 190 
Hertz 2-29-64 3 CO
 
8.0 170 19c 
Hertz 3-15-64 0 7.8 CO
 
b 180 200 
Hertz 3-30-64 2 7.8 9 195 210 
Hertz 4-11-64 •- . 8 8.0 7.5 180 210 
Hertz 4-25-64 • 13 7.8 6.5 190 230 
Hertz 5-8-64 19 8.5 7.0 200 225 
Hertz 5-26-64 24 G.p 7.0 175 220 
Cl Fe HOo MOg O
J 8 SiOg SOi^ POi^ Turb 
10 .15 0.1 0 0 4.2 30 - 80 
15 0.2 0.1 .02 0 0.8 15 - 50 
15 0.1 1.0 .04 0 1.8 25 0.1 10 
10 T 0.4 .02 0 0.4 4o 0.2 20 
20 0.2 0.3 .02 0 0.6 0.5 20 
35 T 1.5 .02 0 0.7 45 0.3 10 
10 T 0.9 .01 2 0.9 45 T 10 
15 ï 0.3' .02 2 1.5 65 T .  5  
12 0.1 0.6 T 2 0.6 55 T 10 
10 T 0.5 T 2 1.4 70 T 4o 
10 0.3 1.1 T 2 1.9 55 T 20 
10 0.4 - .01 0 1.7 75 - 70 
10 0.2 1.1 .05 0 1.6 55 0 30 
10 0.1 - .04 0 2.1 55 0.1 5 
15 0.1 - .09 0 5.0 55 0 20 
Table 6. (continued) 
Pond Date Temp pH O2 Alk Hare 
Hertz ~ 0—19~O4 25 . 8.6 8.0 200 220 
Hertz ' 7-3-64 28 8.8 9.0 l4o 190 
Hertz 7-18-64 31 8.6 9.0 145 200 
Hertz 8-3-64 28 8.8_ 8.0 150 180' 
Hertz 9-8-64 25 8.9 5.5 145 180 
Hertz 9-27-64 17 8.3 6.3 170 200 
Hertz 10-28-64 l4 • 8.5 7.5 165 195 
Hertz 10-19-64 6 8.6 7.5 170 200 
Jennett 9-20-63 20 8.5 6.5 160 170 
Jennett 9-28-63 21 8.6 8.5 150 160 
Jennett 10-12-63 . 18 7.6 8.0 160 170 
Jennett 11-6-63 • 11 8.0 8.5 170 180 
Jennett 11-23-63 5 7.2 7.5 160 180 
Jemiett 12-10-63 1 8.2 8.0 180 210 
Jennett 12-21-63 1 7.8 7.0 190 210 
Cl Fe KO3 HOg GOg SiOg SOi^ PO, Turb 
10 0.1 2.7 .07 
10 0 5.5 .01 
10 0 5.0 .19 
10 0 4.0 0.1 
10 0 0.4 0 
•) 
10 0 0.3 .03 
10 0 0.1 .03 
10 - 0.5 .03 
10 .15 0.2 0 
10 0.3 0.5 0 
10 0.1 1.0 0 
10 T 0.3 T 
10 0.1 -  .01 
20 0.2 T .01 
20 T 0.4 .01 
2.0 42 0.2 20 
2.5 50 0.5 5 
2.1 0.3 10 
6.0 4o 0.9 35 
1.5 37 0.3 45 
3.0 33 0.5 10 
0.5 35 0.3 0 
0.4 35 0.3 0 
3.8 30 - 4o 
3.0 30 0.1 4o 
3.0 25 0.1 50 
2.2 30 0.4 20 
1.0 50 0.3 10 
1.3 35 0.4 4o 
1.0 35 0.4 10 
0 
0 
0 
0 
O 
1 
0 
0 
0 
0 
0 
0 
0 
0 
2 
Table 6. (continued) 
Pond Date Temp pH Og Àlk Harc 
Jennett 1-5-64 1 6.5 8.5 190 220 
Jennett 2-8-oh 1 8.0 7.0 190 200 
Jennett 2-29-64 1 7.6 7.5 200 190 
Jennett 3-15-64 8 8.3 8.5 160 190 
Jennett 3-30-64 1 8.5 7.0 180 200 
Jennett 4—11—1)4 10 8 .5 8.5 _ 155 200 
Jennett 4—25 —c)4 13 8,0 6.0 190 200 
Jennett 5-8-64 22 8.2 8.0 190 205 
Jennett 5-26-64 24 8.3 8.5 165 19-0 
Jennett o—19-o4 28 9.1 11.5 170 190 
Jennett 7-4-64 28 9.0 11.0 130 150 
Jennett 7-20-64 29 9.1 8.5 100 130 
Jennett 8-3-64 29 8.4 5.0 130 150 
Jennett 9-8-64 29 9.3 - 110 120 
Jennett 9-27-64 16 8.8 6.0 150 150 
Cl Fe KOg COg SiO S0|, FOj^  Turta 
15 T 0.2 .01 2 1.8 45 0.4 20 
20 T 0.3 T 2 0.5 75 0.4 10 
10 ï  0.3 .05 2 1.0 50 0.3 0 
15 0.2 0.2 T 0 1.3 50 0.3 70 
20 0.6 1.0 T 0 0.3 45 0.3 4o 
12 0.9 - .01 0 0.5 .65 0.7 60 
10 0.5 0.2 .05 2 0.5 45 - 20 
10 0.3 - 0 0,  1.7 42 0.2 10 
10 0.3 - .03 0 2.3 4o 0 10 
10 0.2 0.4 .01 0 0.9 32 0.2 30 
10 0 0.3 T 0 2.0 32 0.3 20 
10 0 0.3 T 0 2.1 30 0.4 -
1.5 0.2 0.2 b
 
H
 0 5 30 0.8 30 
15 0 0.7 .01 0 10 30 1.2 70 
10 0.1 0.4- b H 0 9.0 27 0.5 4o 
Table 6. (continued) 
Pond Date Temp pJT °2 Allc Hai-( 
Jennett 10-28-64 • 14 8.9 12.0 iW 170 
Jennett 11-15-64 7 8.5 6.0 170 180 
Jones 6-l-b4 22 8.7 7.5 125 ISO 
Jones 7"30-b4 28 8.5 5.5 85 100 
Jones 10 —y —û4 11 8.5 6.0 115 130 
Kruse 9-25-63 19 8.3 - . 130 i4o 
Kruse 10-12-63 20 8.0 8.0 130 155 
Kruse 11-8-63 11 7-3 7.5 160 160 
Kruse 11-25-63 4 7.2 7-5 150 160 
Kruse 12-7-63 1 8.1 8.0 160 170 
Kruse 12-21-63 1 8.1 8.5 185 195 
Kruse 1-5-64 1 6.6 6.5 155 170 
Kruse 2-8-64 1. 8.8 - 165 170 
Kruse 2—2^ —64 ]. 7.5 - 55 50 
Kruse 3-14-64 5 8.0 5.0 150 170 
Cl Fe ZD I%)g OOg SiOg 
10 - 0.6 
10 - 0 . 4 .  
40 0.2 0.1 
6D T 0.4 
4o 0 0.1 
15 0.1 0.1 
10 0.1 0.8 
10 0.1 0.3 
10 0.1 0.3 
20 0.1 0.2 
15 T 0.4 
10 ? 0.5 
20 T 0.3 
10 0.2 0.5 
15 T 0.1 
.01 0 1.8 
.04 0 1.0 
0 0 0.7 
0 0 0.2 
T 0 4.0 
T 0 2.0 
.01 0 1.5 
.02 0 1.5 
.03 0 0.4 
.03 0 0.8 
.02 0 0.6 
.02 2 0.6 
.03 4 1.0 
T 4 O.o 
30 0.4 50 
35 0.4 30 
60 0 20 
50 0.8 5 
43 0.8 -
30 1.5 10 
25 0.5 10 
27 0.3 20 
55 0.4 30 
27 0.5 10 
25 0.5 30 
35 0.7 10 
65 0.8 30 
15 0.7 70 
35 0.2 30 
Table 6. (continued) 
Pond Date Temp pll o
 
1 
ro
 
! 
Alk Har( 
Kruse 3-30-t)4 1 . 8.3 8.0 160 18C' 
Kruse 4—11— S:' 8.0 8.5 150 180 
Kruse 4-25-64 l4 8.2 8.0 165 170 
Kruse 5-8-64 17 - 6.0 125 130 
IG-use 5-26-64 22 8.5 5.5 120 130 
Kruse o—IQ—64 25 8.7 '7.5 125 llK) 
Kruse 7-1-64 28 S'-5 9.5 85 90 
Kruse 7—18—L)4 29 9.3 6.5 75 100 
Kruse 8-3"" t)4 28 9.0 6.5 90 110 
Kruse 9 ""8 "64 24 8.8 5.0 110 130 
Kruse 9 —27 —o4 19 8.5 8 i4o 130 
Kruse 10-28-64 l4 8.6 8.5 135 150 
Kruse 11-27-64 1 • 8.6 8.5 150 . 170 
Nichols 6—X—c>4 22 8.0 . 6.0 60 90 
Nichols 7-30-64 25 9.0 5.0 T5 80 
Cl Pe. IfOo HOg CO2 SiOg SOi^  704 Turb 
15 0;1 0.8 T 2 1.0 4o T 0 
10 0.2 - .01 2 1.2 50 T 15 
10 0.2 0.2 0 0 1.3 35 T 10 
10 - - - - - -
- 1300 
10 0.2 - •05 0 0.6 30 T 30 
15 0.1 0.1 0 0 0.5 25 0.1 10 
10 0.1 0.2 0 0 0.8 25 0.3 10 
10 0 0.2 T 0 1.4 25 0.4 50 
10 0 0.5 0 0 2.0 25 0.3 30 
10 0 0.3 .01 0 2.0 22 1.0 20 
10 0.2 0.3 î  0 2 25 0.6 5 
10 
-
0 .03 0 0.5 25 0.^  0 
10 - 0.2 .03 0 0.4 25 0.7 0 
45 0.3 0.1 .05 0 4 50 2.0 1000 
20 0.6 1.1 .06 0 6 30 1.3 170 
Table 6. (continued) 
Pond Date Temp pH 
^2 • Alk Htird 01 Fe K03 HOg 00g SiOg so,. FO4 Turb 
Nichols 10-9-6^ 8 8.0 7.0 90 100 20 T 2.5 .14 0 2 70 2.0 650 
Ohrt 3-16-61+ 8 8.6 8.5 220 230 50 T 0 T 0 1.1 75 2.5 4o 
Ohrt 1— 1 9.1 11.5 210 240 50 0.2 0.7 T 2 1.2 75 2.5 20 
Ohrt 5-10-61+ 24 9.3 12.0 230 270 4o 0.2 - 0.15 0 0.7 90 2.5 30 
Ohrt D—2 !^--6  ^ 27 9.4 13.0 165 210 35 0.2 2.5 0.11 0 0.7 60 0.9 100 
Ohrt Y"l^-o^ 27 9.4 13.0 170 220 to 0.2 0.3 T 0 2.3 60 0.6 60 
Ohrt 8-17-61+ 28 9.2 9.0 120 160 35 0.2 0.8 T 0 3.0 55 0.8 50 
Ohrt 8-8-64 26 9.1 9.0 170 180 35 0 0.5 .02 0 12.0 55 1.2 20 
Ohrt 10-7-64 12 8.9 9.0 180 200 4o - 0.2 0.14 0 7 50 1.3 60 
Ohrt 11-13-61+ 11 7.5 4.5 180 220 45 T 1.8 .06 0 0.8 55 1.5 30 
Redding 6-1-61+ 21 8.6 6.0 85 110 15 0.3 0.1 T 0 0.4 22 - 35 
Redding 7-30-61+ 24 8.0 5.0 80 90 10 0 0.3 T 4 1.3 15 0.4 4o 
Redding 10-9-61+ 8 8.5 6.5 80 100 10 0 0.3 0 - 0.5 23 0.4 20 
Williams 6-1-64 23 9.1 5.0 4o 55 10 0.3 0.1 0 0 
en 0
 5 - 20 
Williams 7-30-64 27 . 7 .5 4.5 50 50 5 0.1 0.6 0 2 1.3 5 0.8 20 
Williams 10—9*"O4 12 8.3 6.5 60 50 10 0 0.2 0 0 0.6 5 0.3 10 
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Table J. Occurrence and frequency of diatoms in Iowa faini ponds. D = taxa 
that make up over of the total diatom population; C = 10 
F = l-S'fo} I = less than IJoj R = rare 
H fn 
r—1 <U g et 
0 •P S SO to +3 -P 
rC: •S) c H .q •p -P C Q) m 0 •ri •r! O <u w 0 •H 
r4 0 H -P CO O rQ -P 
Taxon 1 0 o U a (—1 •H 'd tu O •H 3 U Â § p: CO ë o M o W m i-o O 
Achnauthes exigua 
Grun. R 
Acnnanthes exigua v. 
he ter ova 1 va t a v- . ^ 
Krasske 
Achnanthes hungarica 
Grun. I R 
Achnanthes .lanceolata 
(Breb.) Grun. I F II I I I F I I I 
I 
Achnanthes -lanceolata 
V. dubia Grun. F FI R I I R 
Achnanthes lanceolata 
V. elliptica Cleve R R 
Achnanthes mi nut is- -
sima Kutz. RI DDF RDDFIID 
Achnanthes rotunda 
spec. nov. R 
iimphipleura pelluc-
ida Kutz. I R R 
Ajqphora monta na 
Krasske R R I I 'I R S 
i\mphora ova lis Kutz. R R R R R 
AfflDhora ovalis v. 
libyca (Ehr.) Cleve I .. I I .1 I I I I I R I I 
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Table 7* (coiitinued) 
.51 ^1 0 M 3 
« 4-) '•-0 in M -p -p 
3 •-J a H •p 
0 w 0 •iH •ri 0 OJ W 0 0; •ri M 
r—I GJ A ,4 Ti 4-3 M g 0 •P 
1-1 r—1 T) V in ns 
0 :.l •r-i « r"-l o 3 ,(U, 1-3 0 3: '0 n r-H 0 
Ampnora ovalis v. 
pediculus' (Grim. ) IF 
Van Heurck 
:-^jiirjhora pomusi 11a 
F F C I 
.'anphora 3ubmonoana 
Eust. R I a I a a 
Amphore veneta Kiits. ID FIFFCCF 
Asterionella formosa 
Hassall F D F D 
Caloneis bacilium 
(Grun.) Cleve F I R III 
Caloneis bacillum 
V. fontinalis Grun. F IÎ I F I I 
Caloneis oacillum v. 
subundulata A. I R S. R 
Mayer 
Caloneis Lewisii 
Patr. F I I F R 
Caloneis Lewisii v. 
inflate ( Scliultze ) R I II 
comb. nov. ' 
Caloneis schuraann-
iana (Grun.) CI. • R , 
Caloneis schumanniana 
V. biconstricta F IF I I 
(Grun.) Reichelt 
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Table 7* (continued) 
• ^ 
u 
0 m a 0 4-) S en a •P •P d 3 C r-l ,q -P •P w 
m en 0 •H •ri O 0 05 (U a) •H 
r_j 0 & •p M a o rO •P 
Taxon 3 M t—i rd a •-I C3 G > 'è M O o •H fD •H ,-c! ,!H r4 « CO P, 
'"S o S K O A 1-3 o 
Caloneis silicula 
(Ebr. ) Cleve R B I I R R 
Caloneis silicula v. 
trunca tula (Grun.) R R R I 
Cleve 
CocConeis diminuta 
Pant. ï 
Cocconeis pediculus 
Elir. R C F C I C 
Cocconeis placentula 
euglypta (Ehr.) F C I C 
Cleve 
Cocconeis placentula 
V. lineata (Ehr.) FCIFI F IIF DDI 
Cleve 
Cyclotelia meneghin-
iana Kutz. R I C I I / I II 
Cyclotelia pseudo-
stelligera Hust. FICCIIICF IDIF 
Cyclotelia stelligera 
Cleve & Grun. .1 C R R I I RI 
Cymatopleura cochlea 
Brun I IIIIII 
Cymatopleura elliptica 
(Breb.) Wm. Smith R R IIIIII 
Cymatopleura solea 
(Breb.) Wm. Smith .II I IIIIII 
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Table 7* (continued) 
u (!) M a 
-P C bQ en ••3 •P -p 
a LU C: H •p 
fl) •H •H O (D CO m (U •H Pi r4 rd .c -p W G y n 
r4 nd a 3 Cj |3 M 
ô 
•H (D •H U r-1 0 10 o 
Ph ë; o m 1-3 o 
H 
J 
aj en iii - -i-i o ( (u 0) - N 
H (U H -j G w .•: -P 
^  n d q ^ i r 4 d u ^ 3 i . - j ^  ; 3 h ^ 4  
 ^6 s s s ê s s ^ s s s 
C^mbellu affiuis KÏÏtz. I S 
Cymbella aspera (Ehr.) 
Heribaud B R 
Cymbella cistula 
(Herap.) Kirch. ï 
Cymbella lowensis 
spec. nov. R 
C^TUbella microcepjnala 
Grun. R F I I I I D 
Cymbella par va (Wra. 
Smith) Cleve R 
CjTîibella triangulum 
(Ehr. ) Cleve F I F I F F .1 R R 
Cymbella turgida 
(Greg.) Cleve I R 
Cymbella ventricosa 
Agardh FIIFFI F F I 
Diatoma valgare v. 
producta Grun. R R 
Epithemia muelleri 
Fricke R 
Epithemia sorex 
KUtz. C R 
Epithemia tùrgida 
(Ehr.) Ku^ . , R III II 
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Table J. (continued) 
a 
to • ca +2 •P 
H ..q •P -P 
cu tn (U CI) 
a •p tn a O 
C) 'H P S3 c: 
•1—1 r—i (U m 
O M 1-3 k 
c u 
H O W 
0) -p a bo 
 ^ 3 a c 
o m W -H -H O CL) 0) U -H N 
H O )  a  ri  -p  m   c  u  ^  +3 
Taxon _ 3 f) g g 2 g ë Éï m % 2 8 
Epithemia zebra v. 
porcellus (Kutz.) I F I • I C I 
Grun. 
/ 
Eunotia lunaris • 
(Ehr.) Grun. li • I R F I 
Fragilaria capucine 
Desra. ' I 
Fragilaria capucina v. 
mesolepta Rabh. IDIF DDCCI CD 
Fragilaria construens v. 
venter (Ehr.) Grun. R R 
Fragilaria crotonensis 
Kitton F 
Fragilaria intermedia 
Grun. I C C F II 
Fragilaria. lepto-
staruron (Ehr.) Must. R 
Frustulia vulgaris 
(Thwaites) De Toni R R R R 
Gomphoneiiia acuminatum 
V. laticeps (Ehr.) IF I 
Grun. 
Gomphoneiiia acuminatum 
V. turris (Ehr.) ' I 
Cleve 
Gomphoneiiia affine Kutz . I F I I F F I I I I 
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Table 7» (continued) 
CD 
nd 
Taxon ; B 
m •3 CÎ SO w 03 •p •p 
r; CO Cl ,-t .CI -p 4-: 0 , 
M a) 'H ',-1 o 0) w (U « 
li) A H •p œ r: S O •p G fn r-1 Tl o r-t a ? h fn 
O M •H 0 r4 <u M O 
U 5: K o % pq h) O M 
Gomphonen:e ansustatura 
(Kutz.) Grun. F F F F I I F I 
Gomphonem angustatuja 
V. producta Grun. E R I 
Gomphonema angustatum 
V. sarcophagus I III 
(Greg.) Grun. 
Gomphonema brasilien'se 
Grun. B 
Gomphonema ccnatri.ctura 
Ehr. . F I 
Gomphonema constrictum 
V. capitatigm (Bhr.J" Fill 
Grun. 
Gomphonema gracile Ehr. IIIIIF IIIFIIC 
Gomphonema insigne 
Greg. II a 
Gomtihonema intricatum 
Kutz. C I F I I I I I IF 
Gomphonema intricatum 
V. dichotoma Grun. I I F . FI 
Gomphonema lanceolatum 
Ehr. A 
Gomphonema olivaceuin 
(LiTigb.) Kutz. R R R 
Gom-ohonema parvulum " 
Kutz. DCFFFDCFFCICC 
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Table "J. (continued) 
Taxon 
u 
H 0) 
C) -p W M w K3 4-) 
a o G H •P .p 1:; 0) CO <u •M •H O 'U to O Q) •H N 
r4 m Pi H /Tj • a •P w C O .o .p 
Ti a f-i r4 u 1-1 3 C3 M > !H 
o a •H 0 .Ci U ,-4 o vi O H) 
hi CJ 03 5 O W PI 1-D o 
GoiaphoneiPX: sphaero-
phorum Ehr. I I I F 
Gomphoaem subclav-
utum V. mexicanum I F I I I I I F F I C F 
Ehr. 
Gyrosisma acumnatuia 
(Kutz.) Rabh. F I I I F F I I II 
Gyrosigmc obtusatuja 
(Suli.) Boyer I I 
Gyrosigma scalproides ' 
(Rabh.) Cleve F F 
Hantzschia amphioxys 
(Ehr.), Grun. FIIII. IIIIIIIF 
Hantzschia amphioxys 
capitate (0. Mull.) .a R R 
Hust. 
Hantzschia amphioxys 
V. perpusilia R 
Zanon 
Hantzschia amphioxys 
V. vivax Grun. B I 
Hantzschia lowensis 
spec. nov. R 
Mastogloia grevillei 
Wm. Smith _ R 
Melosira granuleta 
(ËhrT) Ralfs I C I I I I D F . F I F F D 
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Table . (continued) 
Taxer 
H 0) CO 
O •P G to CO b -p •P 
a q H 
-P (U 0: 3 'H ••H 0 o 'w .'(U ttJ N 
CD r-J w a O rO -P 
k r-t O :o a p: H M 
0 O 1 0 rq H CJ M O 
S < ("3 O 5: p; O O 1-3 PM o 
V. .angustsissima 
0. Muiler Dili I I I C D 
Melosira varians 
Agardh F 
Navicula abiskoensis 
Hust. it 
Navicula accomoda 
Iiust. CIIFFIIII. II 
Navicula agrestis 
Hust. F F F DCIIIIII 
Navicula atomus 
(Kutz.) Grun. F I II I 
Navicula carniolensis 
Hust. II I I I I 
Navicula cincta (Enr.) 
Ealfs F 
Navicula cincta v. 
heufleri Grun. R R S R 
Navicula citrus 
ICrasske F I F I I 
Navicula confervacea 
(Kiltz.) Gru.n. C 
Navicula contenta fo. 
biceps (Ai-nott) Grun. R 
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Table 7» (continued) 
.5 
U 
<D W 
to Cl <u S to •3) •P •p 
'g c CO G H ,a •P -p a M (U •H •H o 1) 03 (U CJ •H 
0) a H tj •P W a c o -P 
nd 0 fn t—Ï o ÎH 3 33 a h u 
Taxon O 3 •H m •H S H r4 m •33 O & < 1-3 O 5: K (5 M M 1-3 o M 
IJaTlcula cryptocephala 
KutzT CFCFFDIFFFFCF 
riavicula cryptocephala 
V. intermedia Grun. I II F I I I 
Navicula cryptocephala 
V. ver.g-ta (KiitL) Bcibh F R E R R 
Eavilcula cuspidata 
Kiitz. IIFIIIIIIIIII 
Navicula cuspidata v. 
ambigus (Ear.) Cleve . I F I I I I I I I I I I 
Navicula decussis 
0s tr-. I 
Navicula dicephala 
(Ehr.) Win.'smith FF I 
Navicula doddii 
spec. nov. F 
Navicula fossalis 
, ICrasske R R 
Navicula "frugalis 
Hust F 
Navicula germainii 
Wallace _I I F I I • 
Navicula .gibbbsa • . 
Ilust. R 
Navicula halophila 
(Grun.) Cleve i-i 
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Table 7. (continued) 
C! 
H G) to 
0 )  - P S  
P: q Q) m rj -ri 
f—j Q pi H 
Taxon 
Navicula ha3tu fo. 
minor Skv. 
Navicula hungarica 
Gi'un. 
Navicula Irangarica v. 
• capita ata (Ehr.) Cleve 
Navicula iowausis 
spec. no V. 
Havicula lagerheimii 
Cleve 
Navicula lanceolate 
( '••3 • ) Klitz • 
Navicula latens 
Krasske 
Navicula lusonensis 
Hust. 
Navicula menisculus 
r-l (!) 
n;
C In 
o 
'-3 6 
C.T 3 -P 
n H rQ •P -P 
•r-l O 0) M 0) (U •1-1 
nd CT p: fj ,o •P 
rc|- o TH 3 ri 'H 
( \ )  T-i 
iis 
14 ri o o 0) 
rr.: A 1-3 o rr; 
F 
F 
) 
Schumann F I' I I I I I I I I I 
Navicula menisculus v. 
up sa liens is Grun. F F DIX IFF ,„F I I I 
Havicula minima Grun. Fi ll F F I I C C I I 
Navicula minima v. 
atomoides (Grun.) I. I I C F 
Cleve 
Havicula minuscula 
Grun. . II I I I .F 
18S/ 
Table 7. (continued) 
H. (U 
(!) 
r—1 
rd 
con 
S) 10 3 
-p S •o-O w CJ 4  ^ -p 
3 ,-i' a •p -p 
tn 0) -.-i •H 0 0 m eu m •ri N (D H rb a •P w g a .0 +3 G r-i 0 r-i q > ?-! M 0 5 •H OJ •H -C .k i—1 S 0 0) 1-3 U Cl 0 m 1-3 0 K 
Mavicula molesta v. 
subdiversa Messik. I FX I. I I 
rlavicula multigraima 
Hohri & îlellennan C I F F F F III 
Navicuia mura11s Grun. I I 
Mavicula mutica Kutz. FIIIIIIIIIII 
Havicula mutica fo. 
Cohnii (Hilse) Grun. I lïIII I I 
Havicula mutica v. 
nivalis (Ehr.) Hust. R R 
Havicula mutica v. 
•• tropica Hust. II I I I I I I 
rlavicula mutica v. 
ventricosa (Kutz.) R 
Gleve 
Navicuia notha Wallace IFFICIIII II 
Navicuia paucivisitata 
Patr. R 
Havicula paucivisitata 
• v. stagnorum var. F F I I F I E R R R 
GOV. 
Havicula pelliculosa 
(Breb.) Hilse F 
Havicula placentula v. 
rostrata A. Mayer 
I • I 
1^ 0 
Table 'J. (continued) 
s k (—1 (U 23 .ci m 4  ^ S to M o -P -P 
a, a s H .c -P . -P Q) G 0 w 0 •H •H O 0 m 
H 
•H H g g' r-l a -p U5 a rO •P 
"g g 1—1 'd o 3 5 U 
Taxon o •ÂJ •H û) •H U 0 CO a o < ha o & rr, a o w m o 5 
Navicula pseudoatomus 
Lund F IICFIII III 
Navicula pseudoexil-. 
lissima Hust. FFC II I II I 
Navicula pupula Kutz F I F F I I I I I I I I 
Navicula pupula fo. 
capitata Skv. & Meyer R 
Navicula pupula fo. 
elliptica Hust. Ill 
Navicula pupuloides 
Guar. " F F I I B 
Na-';lcula radiosa Kîltz. F I I II 
Navicula radiosa v. 
tenella (Breb. ) R E R 
Grun. 
Navicula scutum (Schum.) 
V. Heurck R , 
Navicula serainulum Grun. F I IF I I I I I 
Navicula seminulum v. 
hustedtii Patr. R R 
Navicula seminuloides 
H u s t .  F I II 
Navicula subatomoides 
Hust. I CI I I F I I 
Navicula submolesta Hust. I I R R I II 
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Table 7» (continued) 
a u t-j oj w a 
o p e bo n o +) -p 
a c: 53 a H ,£! +3 G 0) U1 (!) 'H -i-l O <u M (U <D -,-1 N 
H  0 P i c - l i T : J , G - P W C C O , Q - P  
rd CI H H Tj o f-i :3 M G :5 fn 
Terxon 3 "S c% is p3 is 53 & pq "% (5 dS 
ïïavicula subseminuluia 
Hust. IFF I I I F 
Havicula symmetrica 
Patr. C F I 
Havicula. tantula 
Hust. FFFFIF FIFCI. II 
Havicula tridentula 
Krasske R 
ïïavicula trinunctata 
(Mull.) Bory I I 
ïïavicula tripunctata 
V. minor ^Guer.) R 
comb. nov. 
Havicula tripunctata 
V. schizonemoides F I I I 11 I I I I 
(v. Heurck) Patr. 
Havicula tuscula (Ehr.) 
Kutz. or (Grun.) R 
Havicula vetita 
Krasske III I F III I III 
Havicula viridula 
Kutz. R R R R R 
Havicula viridula v. 
arguensis Skv. I ' F I I F I I F I I I I I 
Havicula viridula v. 
linearis Hust. ' II F 
1S;2 
Table 7* (continued) 
5 'r^ (U m a OJ •if B t-n w a -p •1-5 c a a H •P -P a OJ m o •H •H o <D 'ta o 0 •H 
r—i QJ & H -1^  W a o /D C r-l 'd u u Cj o a > 
1 
o C3 cu .CI M i-t 0) o o 1-3 o cr, 5 O « 1-0 Pz, o 
ifavicula viilpinu 
Kutz. 
i'lavicula vittrockii 
(Lagst.) A. Cleve-
Euler 
î-Ieidiuin affine (Ehr.) 
Pfitz. 
Seidium affine v. 
amphirh:/nchus (Ehr 
Cleve 
I 
I I 
) I I I I I 
I I 
1 R R R il 
Neidium affine fo. 
minor A. tîayer X 
iieidiimi affine v. 
elegaas A. Mayer 
Heidium bisulcatimi 
(Imager.')' Cleve' 
I'ieidiurii iridis v. 
ampliata (Ehr.) Cleve 
Ileidii-ini iridis v. 
intercedens A. tlayer I 
lutzschia açicularis 
(Kutz. ) Urn. Smith I I F 
Nitzschia amphibia 
Grun. C P F 
I  I I -  I  
R 
I  I I I  
I I  ?  I I  
FF ' I I I 
I I I C F C D I D I  
I'litzGchia angustata v. 
acuta Grun. J. 
y 
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Table 7• (continued) 
Ta.xon .d 
q f-i H D) Q 0 -P S "3 
rQ d 3 0 (L) tO (D '.H 'H 
H FLJ A H NJ fd a H H T) 
o m -H m 
o ns n; 
q 
w CO -P •p 
H RG 4-: -p C O tu w (U (U •H N 
•p U) a C a +J f) iH 3 o 0 15 k U 
•H •H r-l 0 n O (!) 
a o « k o M 
l'ïitzschia apiculata 
(Greg.) Grun. I I I I I 
iiitzschia bacata Hust. j] .R R 
Ilitzschia capitellata 
liust. 
tbbh. I 3 a 
Iiitzschia coiamunis v. 
hyalina, Luud I 
Hitzscnia confiais 
Hust. 
Iiitzschia denticula 
Grun. 
Nitzschia dissipata 
(Kiitz.) Grun. 
îlitzschia fonticola 
Grun. F F F I C II 
îlitzschia frustulum 
(Kutz.) Grun. F D F I 
îlitzschia frustulum v. 
pemiinuta Grun. I C II 
îlitzschia gracilis 
îlantz. F F I F 
îlitzschia hungarica 
Grun. F F  I I I . I I I I  
lo4 
Table 7» (continued) 
Taxon 
a u 
r-i 0 
ar
as
 
c 
0 -p 
ar
as
 
t.') w « •P •p 
ar
as
 
H r-| -P •p s 
0 m 0 •H •H O 0) 03 aj pj •ri N 
r-l 0 PI H rd rC, .JO tQ G' n o P f H (-i rd O r-i ;3 a • 3 S: M 
T-J o C'J '.-i 0 -H a r-i a O Ë. O o W M k o S 
Mtzsclria intermedia 
liant z. 
îlitzschia kutzingiana 
Hilse FICIFFIIIIIII 
Mitzschia linearis ( Ag.) 
Wm. Smith FFFIIFIFIFIII 
I'litaschia obtusa v. 
brevissima Grun. S 
Lîitzschia pa lea (iclitz.) 
Wm. Smith O F C F F D F F I I DI G 
Nitzschia palea v. 
tenuirostris Grun. F I I 
Njtzschia paleacea 
Grun. F I F F I I I I I I I 
Nitzschia paleaformis 
Hust. II 
ITitzschia rautenbachiae 
Choln. " I 
Nitzschia recta Hantz. I I . R R 
Ilitzschia romana Grun. F F F D II ' FIG 
ITitzschia sigma (Kutz.) 
Wm. Smith F FI 
Hitzschia sigma v. 
rigidula Grun. R 
ITitzschia sismoidea 
(îîitz.) Wm. Smith I IIIIIICI I 
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Nitzschia sinuata v. 
tabellaria Grun. R 
Nitzschia stagnorum 
Rabh. H R I g 
l'Iitzschia thermal!s 
Kiitz. R R I R- R R 
I-Iitzschia tropica Hust. I IFIIFCF? II 
Ilitzschia tryblionella 
V. debilis (Arn.) F II. 
Grun. 
Eitzschia, tryblionella 
V. leyidensis (Wm. III I III I 
Smith) Grun. 
Hitzschia tryblionella 
V. vlctoriae Grun. III I 
Nitzschia umbilicata 
Hust. I I I I I I 
Nitzschia vermicularis 
(Kiitz.) Grun. II IF I I I 
Nitzschia vitrea Norm. R 
Pinnularia acrosphaeria 
Breb. I 
Pinnularia acrosphaeria 
y. dubia Guer. I 
Pinnularia borealis 
Ehr. R R I R I I I I I I 
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Pinnularia borealis v. 
rectangulata Hust. ' .R 
Pinnularia braunii 
(Grun.) Cleve R 
Pinnularia braunii v. 
amphicephala (A. FF R 
î^layer) Hust. 
Pinnularia brebissonii 
(KUtz.) Cleve I  I  I I I  I  I  I  I  
Pinnularia interrupta 
Wm. Smith R 
Pinnularia major -
(Kiitz.) Cleve I  I  I  I  I  I  I I  
Pinnularia major v. 
transversa (A .  I  I  
Schmidt) Cleve 
Pinnularia mesolepta v. 
stauroneiformis (Grun.) R 
Cleve 
Pinnularia obscura 
Krasske R - ^ R 
Pinnularia subsolaris 
(Grun.) Cleve R R 
Pinnularia substoma-
tophora Hust. ,R 
Pinnularia stomatophora v. 
triundulata Font. R R R 
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Pinnularia viridis 
Ehr. Ill I I I I I 
Rhoicçisphenia curvata 
(KUtz.) Grun. F D C I I I 
Rhopalodia gibba 
(Ehr.) Mull. IF IFIICFIIF 
Stauroneis anceps fo. 
gracilis Rabh. R R 
Stauroneis obtusa fo. 
minor Krasske R R 
Stauroneis phoeni-
centeron (Kitzsch) I I IF 
Ehr. 
Stauroneis Smithii 
Grun. I . 
Stephanodiscus astraea 
V. minutula FFCIF II IICC-
(Kiitz.) Grun. 
Stephanodiscus hantz-
schii Grun. IF IIDID I 
Stephanodiscus invisi-
tatus Hohn & Heller- F D C I F I I 
man 
Stephanodiscus 
niagarae Ehr. R 
Surirella acredula 
Hohn & Hellennan R 
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Surirella angusta 
KUtz. C F F 
Surirella barca 
Hohn & Kellerraan I 
Surirella biseriata 
V. bifrons (Ehr. R 
and Ki-ttz.) Eust. 
Surirella hoefleri 
Hust. I III T 
Surirella linearis 
Wm. Smith d 
Surirella ovata Kutz. Ill I I II II 
_ . • 
Surirella ovata v. 
pinnate (Wm. Smith) CI I III I 
Hust. 
Surirella ova lis Breb . J, 
Surirella robusta"' Ehr. j 1 
Surirella s ta crura 
spec. nov. F I 
Surirella tenera Greg. 'A R 1 
Surirella tenera v. 
nervosa à. Sciimidt F IIIIII II I 
Synedra acus Kutz. Fill FIICIC I 
Synedra acus v. 
radians (Kutz.) II II DGC II 
Hust'. 
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